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TRANSPORTATION DEVELOPMENT CENTRE 


I am pleased to present the 1995-96 Annual Review of the 
Transportation Development Centre (TDC) summarizing our 
activities and accomplishments for the fiscal year ended 

31 March 1996. 


TDC celebrated its 25'® year in 1995 and we take pride in our 
record of achievement. Over the years, our multimodal R&D 
program has evolved in response to government objectives and 
the requirements of the transportation system. In the seventies, 
our work included major projects to develop and demonstrate 


advanced transportation systems, such as short take-off and 
landing systems and automated light rail transit. In the 
eighties, we addressed such issues as Arctic navigation and 
icebreaking technology, rail transport productivity, and the 
search for alternative fuels. In this decade our program is 
responding to national concerns with safety and security, 
competitiveness, and accessibility. 


In 1996 Transport Canada also celebrates an important 
milestone. The department’s 60 anniversary comes during a 
challenging period as it implements an ambitious transition 
strategy. As part of this transition, TDC is joining the Safety 
and Security Group on April 1, 1996. Its research program will 
continue to play an important role in supporting the depart- 
ment’s safety and regulatory activities, as well as other 
departmental and government objectives. 


The effectiveness of TDC’s program relies on the dedication 
and expertise of our staff and on the support of our clients 
and research partners in both the private and public sectors. 
I would like to express my appreciation for another year of 
successful cooperation. Together we continue to strive for 
innovation in transportation. 


William F. Johnson 
Executive Director (Acting) 
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TDC PROFILE 


The Transportation Development Centre 
(TDC), Transport Canada’s central R&D 
organization, is a component of the 
Research and Development Directorate. 
At the end of this fiscal year, the Direc- 
torate moved from the department’s 
Policy Group to the Safety and Security 
Group. Located in Montreal, TDC plays 
the principal part in program delivery, 
while the Ottawa-based component of 
the directorate is involved in coordination 
of interdepartmental programs, inter- 


national liaison, and strategic planning. 


TDC is headed by an Executive Director 
and staffed by a multidisciplinary team 
of engineers, planners, ergonomists, and 
transportation specialists. A research 
library and a communications unit doc- 
ument and disseminate information. 
TDC’s research program involves all 
transportation modes and all stages of 
the innovation cycle — from concept defi- 
nition to demonstration and deployment. 
Projects are contracted out to a variety 
of organizations across Canada — 
consultants, manufacturers, operators, 


research groups, and universities. 


Research staff work closely with contrac- 
tors to direct project activities and to 
ensure that the end products of TDC’s 
program — technical data and research 
reports, equipment designs, laboratory 


hardware, computer software, and 


prototype transportation systems — find 
application in the Canadian transporta- 


tion network. 


TDC also maintains close ties with its 
research partners in other government 
departments, the provinces, and indus- 
try. Internationally, the Centre has part- 
nerships with research groups in 
countries such as the United States, 
Japan, France, and Finland. It partici- 
pates in major cooperative ventures 
through memoranda of understanding, 
intergovernmental agreements, and 


scientific exchanges. 


R&D Program 


TDC is responsible for implementing 
Transport Canada’s Central R&D Pro- 
gram, with a mandate to enhance the 
department’s technological capability, 

to address the department’s strategic 
objectives and federal government priori- 
ties, and to promote innovation in trans- 
portation. The program supports 
decision making through its intelligence- 
gathering activities, providing clients 
with timely information and expert 
advice related to the impacts of technol- 


ogy on critical transportation issues. 


To ensure that its research program 


remains responsive to government and 
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sector goals and priorities, TDC reviews 
its program plans annually in close con- 
sultation with clients and sponsors. 
Input is provided by TDC’s research 
staff, Transport Canada components, 
external funding sponsors, advisory 
boards, and other levels of government. 
TDC’s ties with foreign governments and 
international associations offer opportu- 
nities for planning and developing 
technology transfer initiatives for 


application in Canada. 


A Program in Transition 


Transport Canada is implementing an 
ambitious transition strategy: commer- 
cializing many of its operational activi- 
ties, overhauling transportation policy 
and streamlining regulations, eliminating 
subsidies, and cutting overhead expen- 
ditures. The R&D function within the 
department is also being re-oriented and 
revitalized. TDC’s program is evolving 

in consequence, focussing on the depart- 
ment’s safety and regulatory roles, coop- 
erative activities with government and 
industry partners, and broad national 
priorities, such as energy efficiency, envi- 


ronmental protection, and accessibility. 


Program Funding 


The Central R&D Program is supported 
through Core R&D funds provided by 
Transport Canada. Core funding is aug- 
mented by resources from a number 

of special programs and cost-shared 
initiatives. In 1995-96 the special pro- 


grams included: 


e the federal Program of Energy 
Research and Development adminis- 
tered by the interdepartmental Panel 
on Energy Research and Development 

e Transport Canada’s Technology Trans- 
fer Program under the National Strate- 
gy for the Integration of Persons with 
Disabilities 

e the New Initiatives Fund of the Nation- 


al Search and Rescue Secretariat 


Joint and cost-shared initiatives with 
other departmental and federal sources, 
provinces, municipalities, and industry 
complete the funding. A detailed break- 
down of TDC’s funding and funding 
sources is provided in the Financial 


Overview on page 16. 
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AIR TRANSPORTATION 


TDC and Transport Canada’s Aviation 
System Safety are leading a Canadian 
effort to obtain and analyse data 
recorded in flight, a new area of 
research in North America. Software 
Kinetics Ltd. of Stittsville, Ontario, with 
the cooperation of Air Canada, is devel- 
oping a prototype flight data monitoring 
program aimed at improving flight safety, 
flight crew performance, and air carrier 
operation. The first phase of the project 
included a review of existing flight data 
monitoring systems around the world, 
identification of appropriate off-the-shelf 
technology, development of an opera- 
tional concept, and analysis of potential 


costs and benefits. 


As part of TDC’s program to improve air- 


port security, development of a prototype 


boarding pass analyser began this year. 


The analyser will be capable of identify- 
ing travellers whose hands have come in 
contact with explosives. After a review 
of current methods of analysis, selection 
of optimal boarding pass materials for 
the transfer and detection of explosives 
residues, and construction and labora- 
tory testing of the prototype, the board- 
ing pass reader and attached analytical 
instrument will be tested in a typical 
terminal setting. This work is co- 
sponsored by the U.S. Federal Aviation 


Administration. 


Research continued on several projects 
for the Dryden Commission Implementa- 
tion Project, a multi-million dollar 
research program aimed at improving 
the safety of aircraft operations during 
severe winter weather. A research team 
from TDC, the National Research 

Council (NRC), NASA, and the U.S. 


Federal Aviation Administration used 


Testing on runway 
at North Bay’s 
Jack Garland Airport 
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instrumented ground vehicles and air- 
craft to measure runway friction on 
snow-covered surfaces in North Bay, 
Ontario, in March 1996. This testing 
will resume next winter. Work this year 
also included the development of hold- 
over time tables for new Type IV anti- 
icing fluids. The values were generated 
from data collected in earlier work at 
Montreal’s Dorval Airport and in the 
cold chamber at NRC. 


An air traffic sequencing tool is being 
evaluated for Canadian application. 
Developed by NASA, the Center-TRACON 
Automation System (CTAS) assists con- 
trollers to sequence and schedule air 
traffic more precisely. The system, in 
conjunction with others such as global 
positioning systems and a flight manage- 
ment system, could permit increased air- 
port capacity, reduced delays on arrival 
and departure, and substantially 
reduced fuel consumption. The traffic 
management advisor component of CTAS 
has already been adapted for Toronto’s 
airspace and Canadian aviation man- 
agers have expressed considerable inter- 
est in the system. Further adaptation 


and evaluation are planned. 


MARINE TRANSPORTATION 


Construction of a lighted ice spar buoy 
capable of year-round, maintenance-free 
service was completed this year. The new 
design features a steel frame, an outer 
plastic cover, and a circular solar panel. 
Tests of the prototype indicated areas for 
improvement and refitting is under way. 
This work completes TDC’s program 
aimed at extending the maintenance 
interval of navigation aids to five years 
or longer. Previous projects included a 
study of a high strength riding chain for 
bell buoys and an investigation of long- 


life lighting technology. 


A project aimed at reducing the potential 
for a spill during the transport of petro- 
leum products in Canadian waters devel- 
oped a prototype shipboard tanker 
navigation safety system (TNSS) for 
comparing the risks inherent in marine 
trade routes. Based on Marine Casualty 
Information System data, the system 
components include a visual map inter- 
face and a risk model. The data base pro- 
vides information on accident type, 
frequency, cause, and location; ice, sea, 
and meteorological conditions; and envi- 
ronmental sensitivity. This year work 
focussed on integrating the TNSS compo- 


nents and validating the risk results. 


The second phase of a project to simplify 
the creation of marine propulsion sys- 
tem simulations enhanced the Modular 
Ship Model (MSM), making the simula- 
tion exercise more user friendly and real- 
istic. The MSM is a Windows application 
that provides the simulation designer 
with a library of propulsion machinery 

’ component models. It can be tailored to 
represent specific manufacturer’s makes 
and models, and used to evaluate the 
effects of propeller ice loads on propul- 
sion machinery and propulsion control 
system design. The MSM will permit reg- 
ulators to investigate the ability of new 


propulsion designs to absorb ice loads. 


This year manoeuvring and motion algo- 
rithms for a neural network ship 
predictor system were verified and 
“trained” with data collected on a com- 
mercial vessel. The system can estimate 
the future position and orientation of 

a ship, to assist in manoeuvring and 
docking in confined waterways. It com- 
bines artificial intelligence technology 
with standard manoeuvring theory, 
taking into account the current position 
of the vessel, the wind, and rudder and 
control settings. Field trials are planned 


for the summer of 1996. 


A project completed this year demon- 
strated the feasibility of implementing 


a modular radar interface (MRI) that 
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interfaces to most conventional ship- 
board radar systems. Based on a PC 
platform, the MRI permits radar data 
transmission to electronic chart display 
and information systems, ice navigation 
systems, and vessel traffic services (VTS) 
displays. Recent efforts focussed on test- 
ing and enhancement of the MRI, includ- 
ing the implementation of a multi-client/ 


multi-server capability. 


A project related to the MRI work tested 
and validated an artificial intelligence 
(AI)-based radar tracker for VTS 
applications. The AI tracker was tested 
in the laboratory and at the Vancouver 
VTS centre against two commercially 
available trackers and the performance 
of the currently used VTS equipment. 
The new tracker is being considered for 
applications in narrow band radar data 
transmission, search and rescue small 
target detection, and hazardous ice 


detection. 


A study to determine the viability of 
using fast ferries in Canada included 

the compilation of an international data 
base of high speed ferries in operation 

in fall 1995. The project results indicated 
that only a few Canadian routes, all in 
British Columbia, have the necessary 
traffic to warrant year-round, high-speed 
ferry operation, but that other routes 


may be viable for seasonal application. 
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The detailed cost model developed to 
explore a proposed ferry operation 
includes revenues from retail operations, 
terminal facilities, and chartering. The 
model is being used by Canadian ferry 
operators to further assess the applica- 
bility of fast ferry technology to their 


Specific routes: 


ROAD TRANSPORTATION 


Analysis of the data collected in a major 
program of research to evaluate the 
effects of long hours of driving and 

of work-rest schedules on fatigue and 
loss of alertness in commercial vehicle 
drivers is nearing completion. TDC and 
the U.S. Federal Highway Administration 


cooperated in a study that included 


extensive monitoring of the physiological 


state of drivers during periods of work 
and sleep. In the Canadian field work, 
forty drivers drove for a week on their 
regular route between Montreal and 
Toronto, working to the 13-hour driving 
limit permitted by Canadian hours of 
service regulation, and reporting toa 
sleep centre at the end of their shifts. 
The vehicles were instrumented to record 
a number of measures thought to be 
related to driver loss of alertness and 
drivers also took computer-based 
performance tests four times a day. Data 
from this and the parallel U.S. exercise 
will be used to assess changes in hours- 
of-service regulations and will form the 
world’s most comprehensive data base 
for future research on this topic. The 
reports on this research are to be 


released by December 1996. 


Artist’s illustration 
of a 250-vehicle, 

1 000-passenger 
fast ferry to be 
built for the British 
Columbia Ferry 
Corporation 
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Unveiled in March, North America’s 
first extra-long, articulated, low-floor 
transit bus began a one-year, in-service 
evaluation with Strathcona Transit on 
their express routes to downtown 
Edmonton and the University of Alberta. 
The innovative 18.3 m prototype, devel- 
oped in a cost-shared initiative by TDC, 
Alberta Transportation and Utilities, 
and the manufacturer, New Flyer 
Industries of Winnipeg, was designed 

to maximize passenger space and acces- 
sibility and to minimize operating costs, 
without compromising structural integ- 
rity. New Flyer has already received 


orders for the new bus. 


A monitoring and control system to 
automate the management of ground 
transportation has been implemented at 


Toronto’s Lester B. Pearson Airport. The 


first of its kind in Canada, it integrates 


several intelligent transportation system 
(ITS) technologies to improve fleet moni- 
toring, dispatching, and service to travel- 
lers. The system uses vehicle-mounted 
transponders, roadside tracking devices, 
and real-time data processing equipment 
to identify vehicles and drivers electroni- 
cally, keep track of them in the holding 
areas, and determine when they are 
needed at the various passenger pick-up 
points. A 12-month evaluation will begin 
in the summer of 1996. The project will 
also investigate system improvements 
and develop, test, and demonstrate addi- 
tional applications of vehicle-to-roadside 


communications. 


Another facet of TDC’s ITS work is the 
development of International Traveller 
Information Interchange Standards — 

a major program to set standards for 


traffic incident messages, route guidance 


Low-floor transit 
bus built by New 
Flyer Industnes 
of Winnipeg 
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information, location codes for geo- 
graphic information, and a variety of 
basic communication and identification 
protocols. In North America, this effort 
is led by the Ministry of Transportation 
of Ontario and carried out under the aus- 
pices of ENTERPRISE, an international 
association of agencies active in ITS 
research. TDC’s participation is focus- 
sing on three projects: the preparation 
of a North American traveller message 
list; a review of vehicle-to-roadside 
communication applications and iden- 
tifier protocols; and the development of 
a Canadian French standard traffic 


message list. 


RAIL TRANSPORTATION 


A system to diagnose engine condition 
is being tested on selected CP Rail loco- 
motives. The system, now under develop- 
ment by AET Limited of Nepean, Ontario, 
is based on instantaneous crankshaft 
angular velocity (ICAV) technology devel- 
oped by the National Research Council, 
with the support of the Department of 
National Defence. This technology per- 
mits a diesel engine to be diagnosed, 
repaired, or tuned in terms of combus- 
tion pressures, without the inherent diffi- 
culties of direct measurement of cylinder 
combustion pressure. At present it is 


able to detect severe single cylinder and 
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multi-cylinder faults. Work is continuing 
on pattern recognition analysis and soft- 


ware development. 


The analysis of data collected on 
Canada’s only pair of instrumented 
railway wheelsets, acquired jointly by 
Transport Canada, CP Rail, and the 
National Research Council, was com- 
pleted this year. The wheelsets were used 
on a coal car in a dedicated test consist 
and operated over sites in western 
Canada. The 100 t capacity wheelsets 
are equipped with a digital 32-channel 
data acquisition system and can mea- 
sure vertical, lateral, and longitudinal 
wheel/rail forces. Data was collected 

on the dynamic loading between the rail 
and the wheelset over a section of track 
with known track geometry. The results 
indicate that the instrumented wheelset 
is a practical tool to accurately assess 


freight car truck performance. 


TDC’s long-term program of research 
into the response of pressure liquefied 
gas tanks to fire engulfment is coming 
to a close. Under the program, carried 
out in cooperation with the Transport 
Dangerous Goods Directorate, McGill 
University’s Shock Wave Physics group 
studied bubble formation and explosive 
boiling, Queen’s University researchers 
concentrated on fire engulfment field 


tests of 400 L propane tanks, and the 


University of New Brunswick Fire 
Science Centre undertook parametric 
experiments using 350 ml aluminum 
and steel containers. Queen’s work 

on the conditions that could lead toa 
boiling liquid expanding vapour explo- 
sion (BLEVE) involved over 40 fire tests. 
Extensive instrumentation and high- 
speed video recording of the events per- 
mitted in-depth analysis of tank failures. 
This research indicates that the outcome 
of fire impingement and the time to fail- 
ure of a tank are predictable if the tank 
and lading conditions are known. The 
work has led to a series of recommenda- 


tions to emergency response crews. 


The initial phase of an evaluation ofa 
National Research Council facility set up 
to study pressure relief valve (PRV) 


performance under realistic conditions 


wound up this year. PRVs protect against 


pressure buildup in vessels transporting 
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liquefied gases. The work included 
design and construction of an apparatus 
for conducting realistic blowdown experi- 
ments with commercially available PRVs, 
development of procedures for testing 
and analysing PRV performance, and 
testing of a wide range of PRV types. 
Relocated to premises in Maitland, 
Ontario, provided by Dupont, the facility 
is being upgraded as part of a follow-on 
research project on PRVs. The establish- 
ment of the facility means that valves 
can now be subjected to a range of test 
conditions not normally available to 


the designer. 


Diagnostic tool used 

at the National Research 
Council’s pressure relief 
valve facility 
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TRANSPORTATION ACCESSIBILITY 


In December 1995, following a public 
review, the Canadian Standards Asso- 
ciation published two new standards for 
transportable mobility aids and secure- 
ment and occupant restraint systems, 
marking the culmination of cooperative 
work between TDC and the Association. 
The standards are compatible with 

the newly revised standard for motor 
vehicles for the transportation of persons 
with physical disabilities and will help 

to ensure the safety of mobility aid 


users travelling in paratransit vehicles. 


An important part of TDC’s accessible 
transportation program, the National 
Strategy for the Integration of Persons 
with Disabilities, came to a close in 


March (see page 12). Notable successes 


of the program included the 


demonstration of a prototype 14 m 
fully accessible intercity bus developed 
in TDC’s long-term program of innovative 
bus technology. The bus performed well 
in a revenue service evaluation with 
Greyhound Lines of Canada Ltd. on their 
run between Calgary, Red Deer, and 
Edmonton. The standard configuration 
of the 14 m coach has become a major 
commercial success, and the fully 
accessible version is now in service with 


a number of Canadian carriers. 


Another important achievement was 

the creation of a platform-based version 
of the Visual Communication Network 
(VCN), developed in earlier TDC- 
sponsored work. A state-of-the-art visual 
and auditory system, the VCN was 
installed in Montreal subway cars to 
assist travellers with visual or hearing 


problems by providing information on 


An on-board wheelchair 
lift is one of the accessibility 
features of the 14 m bus. 
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stops, connections, or emergencies. The 
platform-based version features electron- 
ic displays produced in real time using 
high-definition, colour LED technology. 
A speech module is used to deliver 
important messages. The system is now 
in use at New York’s Penn Station and is 
under evaluation in the Paris metro sys- 
tem. It is also installed in the Kansas 


City International Airport to display flight 


departure and arrival information. 
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A wheelchair lift for commuter aircraft 
was developed this year by Adaptive 
Engineering Ltd. of Calgary, Alberta, 
with financial support from the National 
Strategy. Based on the company’s 
existing design for public transit rail, 

the lift is easy to use, reliable, and opera- 
tional in all weather. Already in use with 
Air Atlantic, Creebec Air, and Bathurst 
Airport, the lift also attracted the interest 
of government representatives and 
interest groups at a recent demonstra- 


tion in Washington, D.C. 


Adaptive Engineering 
developed this 
wheelchair lift for 
commuter aircraft. 
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In 1995-96 professional staff were 
involved in diverse activities promoting 
the transfer of technology. These 
included bringing innovative technology 
to the marketplace, gathering technology 
intelligence on developments of potential 
importance to the department, hosting 

a visiting expert, serving on national 
and international committees, attending 
conferences and seminars, and dissemi- 
nating information to the transportation 


community. 


TDC brought its Technology Transfer 
Program, part of the National Strategy 
for the Integration of Persons with 
Disabilities, to a successful conclusion 
this year. The National Strategy, a five- 
year federal government initiative, was 


established in 1991 to foster the eco- 


nomic and social integration of Canada’s 


3.6 million disabled persons. Transport 
Canada’s activities under the strategy 
were aimed at furthering its goal of 
ensuring that people with disabilities can 
travel across Canada without encounter- 
ing physical or attitudinal barriers. The 
technology transfer component adminis- 
tered by TDC was designed to support 
small-scale accessibility projects by 
sharing the costs of bringing innovative 
technology to market. It covered such 
final stages of development as customiz- 
ing designs, field testing, and subse- 
quent refinements. TDC carried out some 
30 projects in this $3-million program; 
about one third of these addressed the 
needs of sensory and cognitively im- 
paired passengers. A number of the 
products developed are the first of their 
kind and are attracting considerable 


international attention. 


The talking taxi meter, one of the 
aids for travellers with sensory 
impairments developed under the 
National Strategy’s Technology 
Transfer Program, details charges 
in clear spoken messages and a 
large, easy-to-read liquid crystal 
display. 
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TDC contributed to the Canadian pavil- 
ion at the XXth International Road 
Congress, sponsored by the Permanent 
International Association of Road Con- 
gresses (PIARC) and held in Montreal in 
September 1995. PIARC has 75 member 
governments and 2 100 other members 
in 100 countries. TDC projects featuring 
heavy vehicle safety and intelligent trans- 
portation systems were displayed at the 
Transport Canada exhibit and project 
officers and contractors were on hand 


to explain TDC’s program. 


During his six-month appointment as 
Visiting Expert, Jeremy Cornish, a 
consultant with over 30 years of experi- 
ence in international civil aviation, iden- 
tified and assessed the environmental 
problems associated with the interna- 
tional civil aviation industry and devel- 
oped a strategy for alleviating them. The 
results of his research have been pub- 
lished in a report entitled The Greening 


of Aviation. 


To advance work on a TDC research proj- 
ect, two video conferences linked Ottawa 
and Moscow to discuss the wake vortex 
forecasting system (VFS) developed 

by a team of Russian scientists led by 
Professor Sergei Belotserkovsky. The 
participants in Ottawa were members 

of the project’s Scientific Review Com- 


mittee, drawn from Canada and the U.S. 


Better understanding of wake vortices 
could permit reduced separations 
between jet aircraft, thus increasing 
runway capacity and decreasing fuel 
consumption. The VFS consists of a pre- 
calculation of the “near wake”, produced 
by a given aircraft flying with a given 
configuration, and a predictive model 
for the “far wake”, the wake propagation 
behind the aircraft. The system has 
shown potential and TDC is considering 


further involvement in this area. 


TDC is taking part in a Transport 
Canada effort to facilitate implementa- 
tion of satellite-based navigation and 
communication systems in the 

18 Asian Pacific Economic Cooperation 
(APEC) member countries. TDC’s con- 
tribution includes preparation of an 
inventory of satellite-based aviation and 
marine navigation and communication 
systems that are being implemented or 
planned in the APEC region. TDC is also 
helping to prepare a report on the state 
of the art of these systems and their 
effects on air and marine safety, as well 
as an economic evaluation. The project 
team will report to the Transportation 
Working Group of the APEC Ministers 


of Transport in November 1996. 


A training video, sponsored by TDC 
and the Transport Dangerous Goods 


Directorate, was recognized by the 


TECHNOLOGY TRANSFER 


International Television and Video Asso- 
ciation at its 10th anniversary gala in 
March with a silver award in the training 
category and a craft award for best 
graphics and animation. The video is 
intended to help emergency response 
personnel and fire fighters to understand 
the hazards related to dealing with acci- 
dents involving tanks carrying pressure 
liquefied gases, such as propane. It also 
gives pointers on the safest methods of 
dealing with actual or potential BLEVEs 
(boiling liquid expanding vapour explo- 
sions). It has been distributed to fire 


departments throughout Canada. 
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LIBRARY 


The Judith Nogrady Library plays an 
active role in supporting TDC’s R&D 
program through the acquisition, orga- 
nization, and dissemination of trans- 
portation research information. 
Reference and interlibrary loan services 
are also offered to the international 
transportation community and the 


general public. 


The library has one of Canada’s finest 
transportation research collections, 
containing 25 000 books and reports, 
400 periodical titles, and extensive 


audio-visual holdings. 


COMMUNICATIONS 


The Communications Unit is responsible 
for all stages of publication production 
leading to the documentation and dis- 
semination of technical and general 
information on TDC’s research program. 
It also produces technical papers and 
presentations, exhibits, and conference 
literature. In addition, 1995-96 saw 

the creation of TDC’s Web site on 

the Internet. We can be found at 


www.tc.gc.ca/TDC.cdt.htm. 


CORPORATE SERVICES 


ee 


TDC’s Financial, Administrative, and 
Informatics Services work in close coop- 
eration with research staff to ensure 
successful delivery of the R&D program. 
These corporate units also serve the 
other Transport Canada components that 


share premises with TDC. 


Financial Services 


This unit provides consulting and 
advisory services to TDC’s research staff, 
as well as a full range of financial ser- 
vices. The unit ensures compliance with 
the financial requirements for TDC’s con- 
tracts through cost controls, auditing, 
and financial analyses. Financial 
Services also prepares the monthly 
reports needed for decision making and 


effective financial management. 


In 1995-96 the unit implemented Trans- 
port Canada’s new financial management 
system, the Integrated Departmental 


Financial System (IDFS). 


Administrative Services 


Offering a complete range of office ser- 
vices, Administrative Services manages 
records and supplies; handles mail and 
other communication services; procures 
equipment and supplies; assists project 
officers with project completion proce- 
dures; and distributes TDC publications. 
This unit also manages a $1 million 


inventory of supplies and equipment. 


Informatics Services 


This unit supports effective financial and 
R&D program monitoring by providing 
MIS services and through management 
of the local area network, office automa- 
tion tools, and electronic mail system. 
This year Informatics began the task of 
converting personal computers to a 


Microsoft Windows 95 environment. 
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FINANCIAL OVERVIEW 


TDC’s base budget expenditures for 
1995-96 are compared with those for 

the previous year in the table below. Core 
R&D expenditures totalled $4.9 million 
this year, representing a 10 percent 


decrease. 


Overhead expenditures — salaries, 
administration, and corporate support 
services — were held at generally the 


same levels as for 1994-95. 


Expenditures from TDC Base Budget (Thousands of dollars) 


1994-95 1995-96 
Core R&D Program oa)! KO) 4910 
Salaries 2 020 2 000 
Administration (travel, communications, supplies, etc.) 580 630 
Corporate Support Services (informatics, other support services) 200 190 
Total 8 310 7 730 


Funds from external sources continued 
to provide substantial leverage to the 
Core R&D program, serving to more than 
double TDC’s base R&D funding in 
1995-96. Funds provided by departmen- 
tal, federal, and other sources totalled 
$7.7 million, a 70 percent increase in 


funding compared with 1994-95. 


Grants and Contributions accounted for 
a further $700 000 in program funding. 
Additional financial and in-kind con- 
tributions by industry, government, and 
other sources increased the overall value 
of TDC’s research program by an esti- 
mated $6 million for a total of over 

$19 million. 


Overview of R&D Funding — All Sources (Thousands of dollars) 


R&D FUNDING SOURCES 


TDC Core R&D Program 
External Funding Sources 
Grants and Contributions 


Total R&D Funds 
Additional Contributions (estimated) 


from industry, provinces, municipalities, etc. 


Total Value of R&D Program 


1994-95 1995-96 
9510 4910 

4 600 7 740 

1 000 700 
11110 13 350 
5S 000 6 000 
16 110 19 350 


The table below gives a detailed state- 
ment of R&D funds and funding sources 
for the past two fiscal years. Funds from 
external sources accounted for nearly 
60 percent of TDC’s total R&D funding 
in 1995-96. Among Transport Canada 
groups, the Dryden Commission 
Implementation Project provided 

$1.5 million for research into aircraft 


operations in winter. Additional 


FINANCIAL OVERVIEW 


contributions to the research program 
were 20 percent higher than in the pre- 
vious year. Representing shared cost, in- 
kind, and other R&D expenditures that 
do not flow through TDC, these contribu- 
tions are the result of TDC’s financial 
leveraging efforts and its participation in 
several large-scale multi-partner 


research activities. 


Detailed Statement of R&D Funding (Thousands of dollars) 


R&D FUNDING SOURCES 1994-95 1995-96 
TDC CORE R&D PROGRAM > oO 4910 
EXTERNAL FUNDING SOURCES 
Transport Canada Groups ts 16) 3 790 
Program of Energy R&D (Natural Resources Canada) 1 930 2210 
National Search and Rescue Secretariat — 1510) 430 
New Initiatives Fund * 
National Strategy for the Integration of Persons with Disabilities 150 100 
Other Departments & Other Sources 660 L210 
4 600 7 740 
GRANTS AND CONTRIBUTIONS 
National Strategy for the Integration of Persons with Disabilities 730 700 
Total R&D Funding 11110 13 350 
ADDITIONAL CONTRIBUTIONS (estimated) 
Industry 2 000 3 000 
Government (provincial, federal, foreign) & Other Sources 3 000 3 000 
5 000 6 000 
TOTAL VALUE OF R&D PROGRAM 16 110 19 350 


Multi-Year Value of R&D Program ** 


$44 million $44 million 


* Prior to 1994-95, funding from this source was reported as flowing through Transport 


Canada /Canadian Coast Guard 


** Represents the total value of all active R&D contracts in a given year 


FINANCIAL OVERVIEW 


Tracking TDC’s R&D funding over the 
last five years, the graph below shows 
fluctuations on the part of all sources, 
with total funding ranging between 


$11 million and $13 million. 


Other Depts. /Sources 
PERD! 


NSIPD2 
TC Sources? 
TDC Base R&D Budget 


R&D Funding Source Trends (Millions of dollars) 


lion 


1991-92 1992-93 1993-94 1994-95 


Program of Energy R&D — Natural Resources Canada 
National Strategy for the Integration of Persons with Disabilities 


Other Transport Canada sources; also includes National Search and Rescue 


Secretanat funding 
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FINANCIAL OVERVIEW 


The chart below provides a breakdown of 
R&D expenditures by targeted benefits. 
One third of 1995-96 expenditures went 
towards research aimed at improving the 
safety and security of the Canadian 


transportation system. 


Expenditures on targeted benefits (Percentage of 1995-96 Expenditures) 


Improved Safety and Security 


Improved Technology Base 


Reduced Costs 


Energy & Environment 


Development of Standards 


Improved Productivity/ Efficiency 


Accessibility 


Improved Service 


FINANCIAL OVERVIEW 


The breakdown of R&D funding by pro- Overall, funding and in-kind con- 

gram area and source presented below tributions from external sources totalled 
illustrates the importance of external over $14 million in 1995-96, boosting the 
R&D funds and contributions from total value of TDC’s research program to 
industry and other sources to TDC’s nearly quadruple its base budget. 


research program. 


LJ Industry/Gov’t Contributions 


[| External R&D Funds 


Mi TDC R&D Funding 


R&D Funding by Program Area and Source (Millions of dollars) 


Marine Air Road Rail Transportation Security Technology Dangerous 


Accessibility Transfer Goods 


FINANCIAL OVERVIEW 


TDC’s research program is contracted expenditures in 1995-96 by province and 
out to organizations in the public and the chart gives a breakdown by type of 
private sectors across Canada. The map R&D performer. 


below shows the distribution of R&D 


Geographical Distribution of R&D Expenditures (Thousands of dollars) 


Foreign: $320 


$2 800 eK 
$1420 \ $420 $130 as S10NF 


$280 


Total R&D expenditures: $13.3 million 


R&D Expenditures by Performing Organization (Percentage) 


Consultants 


Manufacturers, 
operators, 
other industry 


Universities, 
gov't agencies, 
non-profit institutes 
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ORGANIZATION CHART 


ASSISTANT DEPUTY MINISTER 


Policy and Coordination 


DIRECTOR GENERAL 


Research and Development 


Research Planning and EXECUTIVE DIRECTOR 
Development 
Transportation Development 

(Ottawa Component) Centre (Montreal) 


Research 


faye Technology Current JP asparon Advanced 
and oe Systems 
Applications Technology Technology 
Special oe Technology Ae 
Division Division .. Division 
Programs Division 
Division 


Communications Financial and 
and Library 


Services 


Informatics 
Services 


Administrative 
Services 


The dotted lines indicate temporary reporting relationships. 
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TDC STAFF 


Executive 
Executive Director (Acting) 
Secretary 


Advanced Technology 
Chief (Acting) 
Secretary 
Senior Development Officer 
Visiting Expert 
Senior Development Officer - DCIP** 


Current Technology 
Chief 
Secretary 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


W.F. Johnson 
Pierrette Germier 


Howard Posluns 
Héléne Beaulac (to 12/95) 
Maurice Audette* 


Jeremy L. Cornish (1/95 - 7/95) 


Barry B. Myers (eff. 9/95) 


William S.C. McLaren 
Marcelle Sadubin (to 11/95) 
Neil R. Gore (to 6/95) 
Roy S. Nishizaki 
Jean-Louis René 


Technology Applications 
Chief 
Secretary 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Visiting Researcher 


Brian Marshall 
Suzanne McLoughlin 
Claude Guérette 
Lewis Sabounghi 
Sesto Vespa 


Richard Zavergiu (8/94 - 5/95) 


Transportation Systems Technology 
Chief 
Secretary 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


James D. Reid 
Carole Beaupré 
Charles Gautier 
Thomas H. Peirce 
Ernst Radloff 
André Taschereau 


Research Analysis and Special Programs 
Chieias} 
Senior Ergonomist 
Project Officer, Special Needs 
Senior Research Officer 


Communications and Library Services 
Head . 


Financial and Administrative Services 
Manager 
Supervisor, Office Services 
Clerk, Office Services 
Accounts Clerk 


Informatics Services 
Senior Systems Analyst 


Ling Suen 

Rémi Joly 
Barbara A. Smith 
Trevor N. Smith 


Dina Iwanycky 


Antoine Sidhom 
Robert Daraiche 
Monique Leblanc 
Lyse Taillon (to 5/95) 


Joan Legault 


‘4 Maurice Audette served as Acting Chief from February to June 1995. 


** — DCIP: Dryden Commission Implementation Project 
*** Sesto Vespa and Brian Marshall served one and three-month terms respectively as Acting Chief 
in 1995-96 while Ling Suen was completing an assignment with the Canadian Space Agency. 
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PROFESSIONAL ACTIVITIES 
a 


The staff of TDC and the Research & Devel- 
opment Directorate (DGRD) in Ottawa serve 
on many scientific and professional committees 
and associations, both within Canada and inter- 
nationally. In 1995-96 they were active in the 
following organizations. 


NATIONAL and INTERNATIONAL 


COMMITTEES 
DS as Ces 


Access to the Skies Technology Task Force 
Barbara A. Smith 


Advantage I-75 (U.S.-Canada Program) 
Executive Committee: Lewis Sabounghi 


Advisory Committee on Accessible Transportation 
(ACAT) 


Ling Suen 


American Towing Tank Committee 
Ice Subcommittee: Thomas H. Peirce 


Arctic Marine Research Committee 
Thomas H. Peirce 


Asia Pacific Economic Cooperation Forum, 
Satellite Navigation and Communication Project 


A.E. Pokotylo (DGRD) 


Association québécoise du transport et des routes 
(AQTR) 
Board of Directors: Sesto Vespa 


Environment Committee: 
Claude Guérette 


Goods Transportation Committee: 
Sesto Vespa 


Passenger Transport Committee: 
Ling Suen 


BLEVE Research Advisory Committee 
Chair: Neil R. Gore 


Canada-EU Technical Cooperation Subgroup on 
Telecommunication and Informatics 


Liaison Committee: 
Arjan Chandan (DGRD) 


Telematics Committee: Lewis Sabounghi 


Canada-France Science and Technology Agreement 


A.E. Pokotylo ae 
S. Khubchandani (DGRD) 


Canada-Japan Science and Technology Agreement 


A.E. Pokotylo Cre 
S. Khubchandani (DGRD) 


Canada-Quebec ERDA Subcommittee on Transport 
R&D 


Co-Chair: Brian Marshall 


Canada-U.S. DOT Memorandum of Understanding 


Co-Chair Highway Addendum 
Committee: W.F. Johnson 


Co-Chair Rail Addendum Committee: 
William S.C. McLaren 


R&D Committee: A.E. Pokotylo (DGRD) 


Canadian Conference of Motor Transport 
Administrators (CCMTA) 


Load Security Research Technical Advisory 
Committee: Sesto Vespa 


Canadian Marine Advisory Council 


Charles Gautier, Howard Posluns, 
James D. Reid, André Taschereau 


Canadian National Waves Committee 
Thomas H. Peirce, André Taschereau 


Canadian Standards Association 
Subcommittee on Portable Hand Controls: 
Rémi Joly, Barbara A. Smith 
Subcommittee on Transportable Mobility Aids: 
Barbara A. Smith 
Technical Committee on Technology for Persons 
with a Disability: 
Roy S. Nishizaki, Barbara A. Smith 
Vice-Chair, Subcommittee on Mobility Aid 
Securement and Occupant Restraint Systems 
for Motor Vehicles: Roy S. Nishizaki 


Canadian Strategic Highway Research Program 


Executive Committee: 
A.E. Pokotylo (DGRD) 
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Canadian Urban Transit Association (CUTA) 


Bus Design and Maintenance 
Committee: Claude Guérette 


R&D Coordination Committee: 
Brian Marshall 


Strategic Transit Research Program 
Subcommittee: Brian Marshall 


Centre for Marine Simulation Technical 
Advisory Group 


Ernst Radloff 


Committee for Surveillance and Monitoring 
of Oil Spills 
Thomas H. Peirce 


Committee on Physical Properties and Behaviour 
of Oil Spills 
Thomas H. Peirce 


Detroit and St. Clair River Border Crossings 
International Committee on Technology 


Lewis Sabounghi 


Electric Vehicle Association of Canada - Electric 
Vehicle Infrastructure Council 


Vice-chair, Environmental Issues Working 
Group: Claude Guérette 


Federal Aviation Administration/Transport Canada 
Committees 


Security and Emergency Planning Joint 
Committee: Maurice Audette 


Security Bilateral Research and Development 
Working Group: Maurice Audette 


Gas Technology Canada NGV R&D Program 
Technical Subcommittee 


Roy S. Nishizaki 


Ice Structure Interaction Committee 
Thomas H. Peirce 


Intelligent Transportation Society (ITS) of America 


Standards Committee and Commercial Vehicle 


Committee: Lewis Sabounghi 


Intelligent Transportation Systems Roundtable 
(ITS Canada) 
Chair: W.E. Johnson 
Arjan Chandan (DGRD), Brian Marshall, 
Lewis Sabounght, Trevor N. Smith, 
Ling Suen 
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International Ship Structures Congress 
Thomas H. Peirce 


Ministry of Transportation of Ontario Study of 
Implementation of Low-Floor Urban Transit Buses 


- in Ontario Transit Systems Committee 


Barbara A. Smith 


NAFTA Transport Consultation Group — 
Sub-group #4 on Science & Technology 


S. Khubchandani (DGRD) 


Naval Platform R&D Committee 
Human Factors Sub Group 5: Rémi Joly 


North American Border Crossing 
Coordination Committee 


Lewis Sabounghi 


Railway Association of Canada Railway Research 
Advisory Board 


AE. Pokotylo (DGRD) 


Seventh International Conference on Mobility and 
Transport for Elderly and Disabled People 


Organizing Committee: Ling Suen 
Scientific Committee: Trevor N. Smith 


Society of Automotive Engineers International 


Committee on Aircraft Ground De/Anti-icing: 
Holdover Time Subcommittee: Barry B. Myers 


Spill Countermeasures Equipment Working Group 
Thomas H. Peirce 


Transportation Association of Canada (TAC) 
Freight and Passenger Transportation Standing 
Committee: Brian Marshall 
Heavy Vehicle Research Coordination 
Committee: Sesto Vespa 
Internet National Strategy Project Steering 
Committee: Howard Posluns 
Transportation Planning Committee: 

Ling Suen 


Transportation Technology Committee: 
W.F. Johnson (chair), Lewis Sabounghi, 
Ling Suen 


R&D Council: A.E. Pokotylo (DGRD) 
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PROFESSIONAL ACTIVITIES 


Trilateral (Canada, Mexico, U.S.) Memorandum of 
Understanding on Science & Technology Cooperation 


S. Khubchandani (DGRD) 


U.S. Aviation Regulation Advisory Committee 


Emergency Locator Transmitter Working 
Group: Howard Posluns 


U.S./Canada Search and Rescue Research Committee 
James D. Reid 


U.S. Ship Structure Committee 
Thomas H. Peirce 


U.S. Transportation Research Board (TRB) 


Aircraft/Airport Compatibility Committee: 
Barry B. Myers 


Alternative Transportation Fuels Committee: 
Michael A. Ball (DGRD) 


Committee on Accessible Transportation: 
Ling Suen (co-chair) 
Committee on Paratransit: Ling Suen 


Committee on Transportation Energy: 
Michael A. Ball (DGRD) 


IDEA - Intelligent Transportation Systems 
Committee: Jean-Louis René 


Motor Vehicle Technology Committee: 
Lewis Sabounghi 


Transit Cooperative Research Program — Transit 
Operations for Individuals with Disabilities 
Committee: Ling Suen 


Working Group on Rail-Road Crossing Safety 
Neil R. Gore, Jean-Louis René 


INTRA/INTERDEPARTMENTAL 


COMMITTEES 
Be ne 


Container Tracking and Monitoring - TDC/ 
Port of Montreal 


Ernst Radloff, James D. Reid 


Department of National Defence/Transport Canada 
Bird Strike Committee Canada 


Trevor N. Smith 


Emergency Locator Transmitter Working Group 
Howard Posluns 


Environment Canada ad hoc Interdepartmental 
Committee on Sustainable Transportation 


Michael A. Ball (DGRD) 


Industry Canada Interdepartmental Core Working 
Group on Clean Car 


Michael A. Ball (DGRD) 


Interdepartmental Committee on Advanced Power 
Technologies 


Michael A. Ball (DGRD) 


Interdepartmental Committee on Ethanol (ICE) 
Michael A. Ball (DGRD) 


Interdepartmental Committee on International 
Science and Technology Relations 


AE. Pokotylo (DGRD) 


Interdepartmental Committee on ITS 


A. Chandan eee Johnson, 
A.E. Pokotylo (DGRD) 


Interdepartmental Committee on Management 
of Science 


A.E. Pokotylo (DGRD) 


Interdepartmental Committee on the Information 
Superhighway (Quebec Region) 


Howard Posluns 


Interdepartmental Joint Planning Committee on 
Aviation Meteorology R&D 


Howard Posluns 


Interdepartmental Transportation Fuels Committee 
Michael A. Ball (DGRD) 


Marine Superintendent’s Committee — Canadian 
Coast Guard — Dept. of Fisheries and Oceans 


James D. Reid 


National Research Council Working Group on Train 
Dynamics and Lading Damage 


Neil R. Gore, William S.C. McLaren 


National Transportation Agency Accessibility 
(Standards) Advisory Committee 


Roy S. Nishizaki, Barbara A. Smith, 
Ling Suen 
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Natural Resources Canada Interdepartmental 
Committee on Intellectual Property Management 


S. Khubchandani (DGRD) 


Natural Sciences and Engineering Research Council 


Industrial Advisory Research Group 
Ernst Radloff 


Program of Energy R&D Committees 


Electric Vehicle Technology Evaluation: 
Claude Guérette 


Interdepartmental Transportation Efficiency 


Committee: James D. Reid 

Alternative Fuel Use 

Coal Technologies 

Environment 

Hydrogen & Electrochemistry 
Industrial Energy R&D Advisory Board 


Oil, Gas, & Electricity — 
Environment, Transportation: 
Michael A. Ball (DGRD) 


Tasks 5 and 6 Advisory Committees: 
Michael A. Ball (DGRD), James D. Reid 


Transport Efficiency: 
Michael A. Ball (DGRD), W.F. Johnson 


Panel member: A.E. Pokotylo (DGRD) 


Transport Canada Committees 
Human Factors Committee: Rémi Joly 


Ice Navigation Committee: 
Maurice Audette, Charles Gautier, 
James D. Reid 


Marine Navigation Aids Buoy Project Team: 
Jean-Louis René 

R&D Council: W.F. Johnson 

Chair: A.E. Pokotylo (DGRD) 

Security Operations and Technical Support 


Coordination Committee: 
Maurice Audette 


Standing Committee on Operations in Icing 
Conditions: Barry B. Myers 


PROFESSIONAL ACTIVITIES 


OTHER SOCIETIES and 


ASSOCIATIONS 
I 


American Society of Mechanical Engineers 
Association of Driver Educators for the Disabled 


Canadian Aeronautics and Space Institute 
Council Member: A.E. Pokotylo (DGRD) 


Canadian Association for Composite Structures 
and Materials 


Canadian Operational Research Society 
Canadian Owners and Pilots Association 
Canadian Transportation Research Forum 


Electric Vehicle Association of Canada 
Board Member: Claude Guérette 


Enterprise International 
Board Member: Lewis Sabounghi 


Human Factors Association of Canada 


Institute for Operations Research and the 
Management Sciences 


Institute of Electrical and Electronics Engineers 
(IEEE) 


Intelligent Transportation Society (ITS) of America 
Ex officio member of the Board of Directors: 
W.F. Johnson 

Radio Technical Commission for Maritime Services 


Society of Naval Architects and Marine Engineers 


U.S. Transportation Research Board (TRB) 
A.E. Pokotylo (DGRD) 
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PROFESSIONAL ACTIVITIES 


PAPERS and 
PRESENTATIONS 
Re 


Through the delivery of papers and presentations 
on the Centre’s research projects and related topics 
at national and international conferences, TDC and 
DGRD professional staff ensure the effective trans- 
fer of technology. The following is a list of work 
done in 1995-96. 


A neural network-based noncoherent radar processor 
for a chaotic ocean environment 


Paper presented at Artificial Neural Networks in 
Engineering (ANNIE)’95, 
St. Louis, Missouri, November 1995 


Maurice Audette, Simon Haykin, 
Andrew Ukrainec, Brian Currie, Bob Li 


A Canadian EV evaluation program 


Paper presented at ENERCOMP 95, 
Montreal, Quebec, May 1995 


Claude Guérette, M. Lamarche 


Canadian accessibility standards for the road trans- 
portation of persons with disabilities 


Paper presented at the Seventh International 
Conference on Mobility and Transport for 
Elderly and Disabled People, 

Reading, England, July 1995 


Roy S. Nishizaki, Barbara A. Smith 


Development of an aircraft child restraint system 


Paper presented at the SCSI International 
Aircraft Cabin Safety Symposium, 
San Diego, California, January 1996 


Roy S. Nishizaki, F. Wakes, 
A. Skarsgard 


Canadian flight performance monitoring project 


Presentation to the Teledyne Controls 1995 
Users’ Conference, 
Los Angeles, California, November 1995 


Howard Posluns, Ian Smith 


Arctic R&D update 


Presentation to CMAC Northern, 
Calgary, Alberta, September 1995 


Ernst Radloff 


Modular ship modelling 


Presentation to the Centre for Marine Simu- 
lation — Technical Advisory Group, 
Montreal, Quebec, June 1995 


Ernst Radloff 


Polar Star blade instrumentation 


Presentation to CMAC Northern, 
Montreal, Quebec, April 1995 


Ernst Radloff 


TDC full scale trials program 


Presentation to joint meeting of the Inter- 
national Association of Classification Societies 
and the International Maritime Organization on 
Harmonization of Polar Ships Rules, 
Washington, D.C., June 1995 


Ernst Radloff 


Advanced applications of vehicle, driver, and cargo/ 
passenger identification for ground vehicle monitoring 
and control 


Paper presented at the Second World Congress 
on Intelligent Transportation Systems, 
Yokohama, Japan, November 1995 


Lewis Sabounghi, A. Soliman, 
T. De Silva 


Multi-applications of short range vehicle-to-roadside 
communication 


Paper presented at the International ETTM 
Conference, 
Santiago, Chile, July 1995 


Lewis Sabounghi 


Optimal highway capacity with advanced vehicle 
control system 


Paper presented at the CSCE Annual 
Conference, 
Ottawa, Ontario, June 1995 


Lewis Sabounghi, A. Soliman, 
V.R. Mummidi 


Low level loading bridges for improved access to 
commuter aircraft 


Paper presented at the Seventh International 
Conference on Mobility and Transport for 
Elderly and Disabled Persons, 

Reading, England, July 1995 


Barbara A. Smith, Brian M. Guthrie, 
Andrew J. Phillips 


Disability and transportation in Canada — the market 
and opportunity for business development 


Paper presented at the Seventh International 
Conference on Mobility and Transport for 
Elderly and Disabled People, 

Reading, England, July 1995 


Trevor N. Smith 


The Visual Communication Network - a model for 
successful innovation and technology transfer 


Paper presented at the Seventh International 
Conference on Mobility and Transport for 
Elderly and Disabled People, 

Reading, England, July 1995 


Trevor N. Smith 


Accessible intercity and charter-tour coaches 


Paper presented at the Seventh International 
Conference on Mobility and Transport for 
Elderly and Disabled Persons, 

Reading, England, July 1995 


Ling Suen, Uwe Rutenberg 


Accessible transportation, the Canadian experience 


Paper presented at the Seventh International 
Conference on Mobility and Transport for 
Elderly and Disabled Persons, 

Reading, England, July 1995 

and at the 

Visiting Scholars Seminar, University 
Transportation Research Center, 

The City College, 

New York, New York, February 1996 


Ling Suen, Alex Turnbull 


Advanced travel accessibility system (ATAS): a frame- 
work and linkage to the marketplace 


Paper presented at the Seventh International 
Conference on Mobility and Transport for 
Elderly and Disabled Persons, 

Reading, England, July 1995 


Ling Suen 


Identifying and predicting the market for accessible 
transportation 
Session report presented at the Seventh Inter- 
national Conference on Mobility and Transport 
for Elderly and Disabled Persons, 
Reading, England, July 1995 


Ling Suen 
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Vision for future transit 


Paper presented at the Transportation Associa- 
tion of Canada Annual Conference, 
Victoria, B.C., September 1995 


Ling Suen, Tom Geehan, Uwe Rutenberg 


Navigation électronique sur le Saint-Laurent 


Paper presented at Symposium Geomatic V, 
Montreal, Quebec, November 1995 


André Taschereau 


Further experience with anti-lock brake systems 
Paper presented at the Fourth International 
Symposium on Heavy Vehicle Weights and 
Dimensions, 

Ann Arbor, Michigan, June 1995 


Sesto Vespa 


Les équipements pour la collecte des données sur la 
fatigue des camionneurs 


Presentation to students of the Centre de 
recherche sur les transports, —« 
University of Montreal, 

Montreal, Quebec, March 1996 


Sesto Vespa 


Résultats de l’évaluation en service de trains doubles 
de type B équipés de freins ABS 


Presentation at Démonstration des syst¢mes 
de freins ABS, 
Blainville, Quebec, June 1995 


Sesto Vespa 


Results of a one-year in-service evaluation of ABS 
technology on highway B-trains 


Presentation to the Canadian Multidisciplinary 
Road Safety Conference IX, 
Montreal, Quebec, May 1995 


Sesto Vespa 


The freedom to move 


Presentation to the Minister’s Advisory Commit- 
tee on Accessible Transportation, 
Ottawa, Ontario, April 1995 


Sesto Vespa 


The need for research into driver fatigue: some 
observations on data needs 


Panel Presentation on Driver Fatigue and 
Accident Risk, Conference on Truck Safety, 
Toronto, Ontario, September 1995 


Sesto Vespa 
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VISITING DELEGATIONS 


TDC hosted visits from the following foreign 
delegations in 1995-96. 


Foundation for International Training, Anhui 
Province, China 


April 1995 


Yeltsin Democracy Fellowship Program, Moscow, 
Russia 


May 1995 


Ministry of Transport, Communication and Water 
Management, Hungary 


June 1995 


China Ocean Shipping Inc., People’s Republic 
of China 
June 1995 


Comprehensive Transportation Training Program, 
People’s Republic of China 


June 1995 and October 1995 


Representatives of Air New Zealand, Auckland, 
New Zealand 


August 1995 


Representatives of the Public Works Research 
Institute, the Ministry of Construction, Japan 


September 1995 


Deputy Minister of Transport, Lesotho 
October 1995 


Baltic Economic Management Program Delegate, 
Estonia 


October 1995 


Foundation for International Training and China 
Association for Science and Technology, People’s 
Republic of China 


October 1995 
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OTHER ACTIVITIES 


In addition, TDC and DGRD participated in the 
following activities. 


Canadian Multidisciplinary Road Safety 
Conference IX 


Montreal, Quebec, May 1995 


Organizing Committee member; 
Chairman of Infrastructure II session: 
Sesto Vespa 


Canadian Urban Transit Annual Meeting 
Toronto, Ontario, December 1995 
Claude Guérette 


ITS Roundtable of Canada Bulletin 
Editor: W.E. Johnson 


Laval University, Project OCTOPUS 


President, Advisory Committee: 
Sesto Vespa 


National Transportation Safety Board and NASA 
Ames Research Center Multimodal Symposium — 
Managing Fatigue in Transportation: Promoting 
Safety and Productivity 


Tysons Corner, Virginia, November 1995 
Sesto Vespa 


Ninth Access to the Skies Conference 
Denver, Colorado, April 1995 
Barbara A. Smith 


North American Electric Vehicle 
Infrastructure Conference 


Atlanta, Georgia, December 1995 
Claude Guérette 


OECD International Conference — Towards 
Sustainable Transportation 


Vancouver, B.C., March 1996 
Michael A. Ball (DGRD) 


Operation Lifesaver Canada 
Best Paper Selection Committee 
Jean-Louis René 


Second Intelligent Transport Systems World Congress 
Yokohama, Japan, November 1995 
W.F. Johnson 


Second National Workshop for Driver Educators 
Vancouver, B.C., April 1995 
Barbara A. Smith 


Tenth International Conference on 
Composite Materials 


Whistler, B.C., August 1995 
Roy S. Nishizaki . 


Transit Technologies for Everyone — Transportation 
Association of Canada, Annual Meeting 


Victoria, B.C., September 1995 
Chair: Brian Marshall 
Session Organizer: Ling Suen 


U.S. National Oceanic and Atmospheric 
Administration — Fourth Annual Beacon 
Manufacturers’ Workshop 


St. Petersburg, Florida, May 1995 
Howard Posluns 


Wake Vortex Videoconference 
Ottawa, Ontario — Moscow, Russia, May 1995 
Chair: Howard Posluns 
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Executive Director 


Our Annual Review has a new look this year, reflecting the recent 
changes in our organization. This was our first year as part of Transport 
Canada’s Safety and Security Group, a move that is proving most fruit- 
ful. While we continue to be the centre of excellence and focal point for 


departmental R&D, the greater part of our activities now falls within the 


Safety and Security mandate, with an emphasis on multimodal research 


supporting safety and regulatory activities. 


The departure of the Director General of the Research and Development 


Directorate on 31 March 1997 will also lead to changes. The Directorate, 
including both TDC and the Ottawa component, will now be headed by the Executive Director, 
Research and Development. Details of changes to our program structure and funding are outlined 

in the TDC Profile (page 1). 


The content of this year’s Review is also different. Certain multimodal areas of our program are 
highlighted, and a section on the outcomes of our program has been added. Taking a broader view 
of the results of our work, this section emphasizes the long-term social and economic benefits of our 


projects rather than more immediate outputs, and provides another measure of our performance. 


Through all the changes, TDC continues to respond to government objectives and to search 
for innovative solutions to transportation problems. Our commitment to the safety, security, and 


effectiveness of Canada’s transportation system remains unchanged. 


This commitment could not be realized without the dedication and wide-ranging expertise of our 
staff and the support of our sponsors, research clients, and partners in both the public and private 


sectors. I would like to thank them all for their continuing cooperation. 


WILLIAM F. JOHNSON 
Executive Director 


Research and Development 
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Profile 


TDC, Transport Canada’s cen- 
tre of excellence for research 
and development, manages 
a multimodal R&D program 
aimed at improving the 
safety, security, energy effi- 
ciency, and accessibility of 
the Canadian transportation 
system, while protecting the 
environment. The Montreal- 
based centre is one compo- 
nent of the department's 
Research and Development 
Directorate. The other, based 
in Ottawa, is responsible for 
coordination of interdepart- 
mental programs, interna- 
tional liaison, and strategic 
planning. The Directorate 
became part of the Safety 
and Security Group at the 
beginning of this year. Our 


mandate is to enhance the 


department's technological 
capability, to address the 
department's strategic objec- 
tives and federal government 
priorities, and to promote 


innovation in transportation. 


TDC is headed by the 
Executive Director, Research 
and Development Directorate, 
and staffed by a multidisci- 
plinary team of engineers, 
planners, economists, and 
ergonomists who plan and 
formulate projects in collab- 
oration with departmental 
clients. A research library 
and a communications unit 
document and disseminate 
information. Financial, ad- 
ministrative, and informatics 


services provide corporate 


support. 


R&D Program 


As well as developing tech- 
nology, TDC’s R&D program 
supports decision making 
through its intelligence- 
gathering activities, provid- 
ing clients with timely infor- 
mation and expert advice 
related to the impacts of 
technology on critical trans- 


portation issues. 


The greater part of our 
program now addresses the 
specific concerns of the 
Safety and Security Group. 
The remainder responds 

to the research needs of 

the whole department. Many 
projects are part of long- 
term initiatives with broad 


objectives, such as improving 


highway safety by develop- 
ing an understanding of 
truck driver fatigue; others 
include cooperative ventures 
with various government 
departments, the provinces, 
and industry. Internationally, 
TDC has partnerships with 
research groups in many 
countries, including the 
United States, the United 
Kingdom, Japan, France, 
Norway, and Finland, as well 
as with regional economic 
associations such as the 
European Union, APEC, and 
NAFTA. It also participates in 
major cooperative ventures 
through memoranda of un- 
derstanding, intergovern- 
mental agreements, and 


scientific exchanges. 


To ensure that the program 
remains responsive to gov- 
ernment and sector goals 
and priorities, TDC reviews 
its program plans annually 
in consultation with clients 
and sponsors. Input is pro- 
vided by Transport Canada 
components, external fund- 
ing sponsors, advisory 
boards, and other levels 


of government. 


Our research program involves 
all transportation modes and 
all stages of the innovation 
cycle - from concept defini- 
tion to demonstration and 
deployment. Projects are 
contracted out to the agen- 
cies best qualified to do the 
work. Contractors range from 
consultants, manufacturers, 
and operators to research 


groups and universities. 


Working closely with these 
contractors and with Trans- 
port Canada and external 
clients, TDC’s professional 
staff direct activities 
throughout a project and 
ensure that the end products 
are applied in Canada’s trans- 
portation network. They also 
provide a range of technolo- 
gy intelligence services for 
Transport Canada and other 


Canadian stakeholders. 


Program Funding 


One of the major changes 
initiated this year applies to 
program funding. In future, 
Transport Canada R&D ex- 
penditures will be adminis- 
tered by the Safety and 
Security Group through an 
R&D Management Board. 


Perotile 


Requests for R&D funding, 
whether from TDC or any 
other Transport Canada com- 
ponent, will be reviewed by 
the Board. As a result, our 
program will be directly 
linked to departmental 


prionties. 


Special programs and cost- 


shared initiatives will contin- 


ue to augment departmental 


funding. In 1996-97 the 


special programs included: 


® the federal Program of 
Energy Research and 
Development, adminis- 


tered by the interdepart- 


mental Panel on Energy 


Research and Development 
and chaired by Natural 


Resources Canada 


the New Initiatives Fund 
of the National Search and 


Rescue Secretariat, admin- 


istered by the Department 


of National Defence 


Joint and cost-shared initia- 
tives with other departmen- 
tal and federal sources, 
provinces, municipalities, 
and industry complete the 
funding. The Financial 
Overview on page 21 provides 
a detailed breakdown of 
TDC’s funding and funding 
sources for 1996-97. 
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Air Transportation 


TDC's efforts to foster interest 
in flight data monitoring 
(FDM) in Canada made excel- 
lent progress this year. One 
Canadian carrier began to 
collaborate with TDC on a 
plan for an FDM program, and 
discussions are under way 
with two others. Plans for 
possible R&D agreements 
with the U.S. and U.K. were 
also initiated. FDM takes a 


proactive approach towards 


Highlights 


aviation safety, based on 
continual collection and 
analysis of in-flight data. 
This work is a cooperative 
venture with Transport 
Canada’s Safety Programs, 
Strategy and Coordination 
Directorate. 


A holdover time (HOT) table 
for Type IV anti-icing flu- 
ids for the 1996-97 winter 
season was ratified by the 


Society of Automotive Engi- 


neers (SAE) and incorporated 


Testing anti-icing fluid 
holdover time on standard 
flat plates and aircraft 


simultaneously 


in SAE Aerospace Recom- 
mended Practice 4737A. It 
was also published by Trans- 
port Canada and the U.S. 
Federal Aviation Administra- 
tion and accepted by the 
international aviation com- 
munity. The table is the 
latest achievement in a broad 
research program to support 
effective regulations and 
standards for winter aviation 
safety. Widely used as guides 
to safe take-off in winter 


precipitation, HOT tables 


specify how long anti-icing 
fluids remain effective under 


a broad range of conditions. 


Trials to investigate runway 
friction in winter condi- 
tions continued this year. 
Snow, slush, ice, freezing 
rain, sand, and deicing 
fluids are among the con- 
taminants that affect aircraft 
take-off and landing. The 
trials, part of a five-year joint 
program with the National 


Research Council Canada, 


THE BOEING COMPANY 


SCINTREX 


ARRAY SYSTEMS COMPUTING INC. 


—aiynlights 


the International Civil 
Aviation Organization, the 
U.S. Federal Aviation Admin- 
istration, and NASA, took 
place in North Bay, Ontario. 
In addition to braking 
tests with instrumented 
aircraft and devices to 
measure ground friction, 
the work included testing 
of a sensor designed to 
detect the kind, severity, 
and location of runway 


contamination. 
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The third phase of a project 
on a wake vortex forecast 
system (VFS) began in June 
1996. Using data acquired in 
earlier phases, researchers 
are assessing the VFS’s po- 
tential benefits for selected 
Canadian airports and devel- 
oping an operational concept 
for a specific airport. The 
speed and accuracy of this 
system in predicting possibly 
dangerous wake vortices may 
allow the safe separation 
distances required between 
aircraft to be reduced, thus 
increasing the capacity of 


busy airports. 
Security 


Several explosives detection 
devices developed in earlier 
TDC work were evaluated this 
year - a boarding pass 
analyser, a baggage sensor 
based on gas chromatogra- 
phy and ion mobility spec- 
trometry, and an innovative 
laser-based detection sys- 


tem. They were tested for 


accuracy, unobtrusiveness, 
and ease of handling and 
maintenance. The results of 
the trials will be used to 
improve the technical and 
operational features of each 
device. TDC’s program on 
cost-effective, integrated 
technologies to improve 
airport security is part of a 
long-term cooperative R&D 
effort with the U.S. 


Marine 
Transportation 


In response to needs ex- 
pressed by the St. Lawrence 
and Transport Canada pi- 
lotage authorities and the 
Canadian Shipowners Associ- 
ation, development of a plan 
to modernize pilot certifica- 
tion procedures was initiat- 
ed in January 1997. By 
taking advantage of recent 
progress in simulation and 
navigation technologies, 
much of the training for 
certification could be done 
at an on-shore facility, thus 
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Project 
Directory 


Wee why you didn’t get 
a copy of our latest Project Directory? 


It’s now in an electronic 
format that allows us to keep project 
information up-to-date. 


The new Directory is on our Web site at 
www.tc.gc.ca/tdc/index.htm 


We hope you'll check it out. 


White there you may want to scan 
our new on-line version of the Annual Review, 
as well as R&D Updates, News and Events, 


and Publications. 
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reducing the time required 
for on-board training with- 


out compromising safety. 


In another project based on 
recent progress in simulation 
and navigation technologies, 
work began on the develop- 
ment of a simulator for ice 
navigation. The increasing 
sophistication of navigation 
equipment means that train- 
ing for ice navigators is 
becoming ever more demand- 
ing. In a fresh approach, 

the simulator will make 

use of existing integrated 
electronic chart displays to 
enable trainees to experience 
a much broader range of 
realistic ice conditions than 


is currently possible. 


This year the groundwork 
was laid for the implementa- 
tion of an automated 
management system for 
container traffic in the Port 
of Montreal, Canada’s busiest 
container port. It will inte- 


grate automatic equipment 


identification with optical 
character recognition to 
identify rail cars and contain- 
ers entering and exiting 

Port premises. The system 

is designed to facilitate a 
seamless distribution net- 
work between ocean carriers, 
terminal, and rail and road 
links. The expected increase 
in the reliability, speed, and 
efficiency of container man- 
agement will help the Port 
of Montreal to maintain its 


competitive position. 


A long-term program to 
develop a marine naviga- 
tion safety system broad- 
ened its scope this year. 
Data acquired in a risk analy- 
sis project in the Canso 
Strait, combined with data 
from earlier work, are being 
adapted so that the system 
can be applied to waterway 
design. Components include 
a geographical information 
system, the marine casualty 
information system data 


base, and electronic charts. 


As well as risk estimates for 
tanker spill, human injury, 
and property damage, the 
system will now compute 
safe buffer widths around the 
ship to assist in configuring 
the level of aids to naviga- 


Prototype simulated 


tion for specific waterways. ; 
scene for ice 


navigation training 


PORT OF MONTREAL 
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Road Transportation 


A ground-breaking study of 
commercial vehicle driver 
fatigue and alertness 
wound up this year. The 
study, sponsored by private 
and public organizations in 
the U.S. and Canada, moni- 
tored the physiological state 
and driving performance of 
volunteer drivers during 
actual revenue-generating 
operations. The raw data on 
200 000 miles of driving 
were compiled into the most 
comprehensive data base of 
its kind in the world. Analysis 
of the results led to a num- 
ber of recommendations for 
combatting driver fatigue 
and to further research in 
support of regulatory change 
and voluntary fatigue man- 


agement programs. 


The development of stability- 
enhancing designs and a 
data base for state-of-the-art 


trailer design marked the 
culmination of a five-year 
project to develop safer, 
more productive log truck 
configurations. A coopera- 
tive initiative with Alberta 
and B.C. governments and 
industry, this work will pro- 
vide long-term direction for 
equipment suppliers, log 
haulers, and regulatory 


authorities. 


This year an innovative 
design of low-floor transit 
bus was evaluated on a new 
road simulator developed to 
test the durability of heavy- 
duty vehicles. The simulator 
successfully produced the 
effects of 10 years of on- 
road service in three months. 
As well as serving to verify 
the design life of buses, this 
technology will facilitate the 
development of lighter de- 
signs that would reduce fuel 
consumption, emissions, and 


pavement damage. 


ORTECH’s heavy-duty 
simulator can 
accommodate vehicles 
up to 18 mand 
weighing 27 t. 


Evaluation of 

the propane-fuelled 
bus includes 
in-service trials 

in Halifax, 


Nova Scotia, and 


in the United States. 


” s 
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In a cooperative project 
aimed at promoting the use 
of propane technology, TDC 
participated in the develop- 
ment and certification work 
required for the production 
of Canada’s first propane- 
powered transit bus and its 
preparation for a one-year 
in-service evaluation. A 
Canada-U.S. partnership of 
national and regional gov- 
ernments, transit authorities, 


bus manufacturers, fuel 


suppliers, and propane trade 
associations is backing the 


project. 


The validation of a facility 
for testing fuel dispensers 
for natural gas vehicles was 
completed this year. Part of 
a broad Canadian R&D pro- 
gram on natural gas, this 
TDC-Gas Technology Canada 
project involved tests over a 


wide range of fill conditions, 


temperatures, and pressures. 


CANADIAN NATURAL GAS VEHICLE ALLIANCE 


Project team members 
measuring the 
clearance between 

the Dynatrak test probe 


and the rail surface 


The facility is now available 
to manufacturers for tests to 


certify dispenser systems. 
Rail Transportation 


Research on two mobile, 
non-destructive systems 
for rail inspection began 
this year. One system, de- 
signed to detect all forms 

of internal flaws in rail, 
integrates electromagnetic 
acoustic transducer (EMAT) 
technology with artificial 
intelligence methods of data 
interpretation. It also has 
the potential to give infor- 
mation on thermally induced 
rail stresses in continually 
welded rail. The second 
system, Dynatrak IT, uses 
eddy current technology to 
detect and characterize 
micro-cracks on rail surfaces. 
By quickly and effectively 
characterizing the condition 
of long stretches of track, 
Dynatrak II will facilitate 


| 
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timely and cost-effective rail 


grinding maintenance. 


A six-month study of the 
technical and human factors 
aspects of one-person train 
operations in the United 
States, the United Kingdom, 
Germany, Sweden, and New 
Zealand was undertaken for 
Transport Canada’s Railway 
Safety Directorate. The results 
will help the Directorate to 
institute regulations ensur- 
ing that safety will not be 
compromised by such opera- 


tions in Canada. 


| CAUTION 
SECOND TRAIN 
APPROACHING 


| 


KORVE ENGINEERING INC. 


One type of 


second-train 


warning for 


pedestrians 


HANDLE CAR 


In its continuing efforts to 
increase the safety of grade 
crossings, TDC sponsored a 
review of recent studies and 
current use of second-train 
warning systems and reflec- 
tive materials on railway 
crossing signs. The findings 
will assist Transport Canada 
in the development of cross- 


ing protection standards. 


Transportation 
of Dangerous Goods 


An investigation of methods 
for field detection of de- 
fects in tank-car insulation 
led to the selection of infra- 
red thermography as the 
most promising technology. 
Trials with a commercial 
thermographic imager proved 
very successful. The aim is 
to provide inspectors with an 
effective method for detect- 
ing any in-transit deteriora- 
tion of insulation that may 
leave a tank car vulnerable 
to the hazards of external 
fires and consequent tank 


rupture. 


This year TDC’s long-term in- 
vestigation of pressure relief 


valve (PRV) performance 


focussed on upgrading a PRV 
test facility and studying the 
dynamic performance of a 
number of valves under the 
broad range of conditions 
made possible by the up- 
grade. The aim is to develop 
a clearer understanding of 
the critical role of PRVs in 
the control of energy accu- 
mulation and storage in 


pressure liquefied gas tanks. 


Transportation 
Accessibility 


An assessment of the use, 
safety, and cost of convert- 
ed personal vehicles for 
drivers with disabilities was 
initiated this year. The study 
is designed to clarify issues 
related to the perceived 
expense and difficulty of 
ensuring that vehicle conver- 
sions comply with Canadian 


motor vehicle safety stan- 


dards. A committee repre- 


senting policy and regulatory 
groups, the disabled commu- 
nity, driver education and 
rehabilitation programs, and 
the vehicle conversion indus- 
try will consider further ac- 
tion based on the findings of 
the first phase of the study. 


ADAPTIVE ENG 


- a 
, “Highlights 


As part of its work to im- 
prove the accessibility of 
public transportation, TDC 
developed and evaluated an 
initial prototype of a porta- 
ble, on-board lift for inter- 
city buses. The lightweight, 
low-cost lift complies with 
all operational and legal 
requirements and is easy 

to use, store, and maintain. 
Production of a second, 
operational prototype for 


in-service evaluation is 


under way. 


A manual covering travel 
information requirements 
from origin to destination 
was published this year. 
Improving Transportation 
Information: Design Guide- 
lines for Making Travel More 
Accessible consolidates past 
and current research and 
experience and outlines the 
most effective form and 
content for providing infor- 
mation in all modes of 
transportation. While the 
emphasis is on the needs 
of travellers with cognitive, 
sensory, intellectual, and 
physical disabilities, most of 
the recommended practices 


would benefit all travellers. 


The manual will be a valu- 


able reference for planners, 
operators, carners, designers, 


and manufacturers. 


Human Factors 


The second phase of work 

on the effects of shiftwork 
and overtime on the well- 
being and performance of air 
traffic controllers was com- 
pleted this year. A study team 
monitored the activities, 
cognitive performance, sleep 
patterns, and EEG activity 

of a sample group of control- 
lers and used the information 
to study the relationships 
between sleep, social activi- 
ties, and cognitive perfor- 


mance. The results led to 
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recommendations for 
changes to some shift cycles 
and for training designed 

to teach controllers coping 


strategies. 


Research was initiated to 
provide a basis for the devel- 
opment of hearing stan- 
dards for Canadian Coast 
Guard personnel. Require- 
ments are to be established 
for satisfactory performance 
of shipboard tasks, as well 
as for ensuring the safety of 
the individual and all crew. 

A study on peripheral vision 
requirements for crew is 


also under way. 


A project launched this 
winter is investigating safe- 
ty incentive programs in 
the trucking industry. 
Trucking operators, insurance 
agents, and representatives 
of trucking associations will 
be interviewed to determine 
the factors that contribute 
most to program success. 
After analysing the re- 
sponses, researchers will 
develop a framework for an 


effective program. 


‘ig hlights 


In broad research to provide 
direction for Canadian work 
in transportation ergonomics, 
researchers formulated a 
framework for ergonomics 
R&D. The four-point frame- 
work, based on a literature 
review and a survey of ex- 


perts in the subject area, 


calls for an analysis of needs, 
establishment of means to 
implement and standardize 
ergonomics applications, 
delivery of mode-specific 
ergonomics education, and 
demonstration of the cost- 


effectiveness of ergonomics 


applications. 


Crew at work 
aboard the 
cCGS Edward 


Cornwallis 
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Intelligent Transpor- 
tation Systems (ITS) 


Full-scale field trials of a 
prototype automated border 
clearance system started up 
this year at the two busiest 
crossings in Eastern Canada: 
the Windsor-Detroit Ambas- 
sador Bridge and the Fort 
Enie-Buffalo Peace Bridge. 
The system is based on 
electronic data exchange, 
vehicle-to-roadside commu- 
nications, and automatic 
identification and weighing 
technologies — all ITS appli- 
cations. The ultimate goal is 


to allow non-stop crossing 


for pre-cleared freight and 


passenger vehicles. 


A benefit-cost study for 
eight selected ITS applica- 
tions was completed in 
December 1996. Automated 
urban traffic management, 
as well as electronic border 
clearance and automated 
roadside safety inspections 
for interurban freight, proved 
to offer the most substantial 
benefits in relation to costs. 
The study suggested that 
benefits increase with simul- 
taneous implementation of a 
number of applications in 


the same area. 


equipment at the 
Peace Bridge border 
crossing linking 


Fort Erie and Buffalo 


Truck being monitored 


Automation Prototype 


TDC’s work supporting 

the development of North 
American standards for 
advanced traveller informa- 
tion systems continued 
this year, focussing on the 
development of message 
sets and protocols for 
dedicated short-range 
communications between 
roadside antennas and 
vehicle-mounted transpon- 
ders and for high-speed 
data broadcast channels, 
such as digital audio 
broadcasting (DAB). DAB 
provides CD quality audio 
as well as capacity for 


data channels. 


by the North American Trade 


11. 
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TDC’s program is designed 

to produce tangible results - 
technology intelligence, 
technical data, equipment 
designs, laboratory hardware, 
computer software, and 
prototype transportation 
systems — and traditionally 
our Annual Review high- 
lights such results (see 

R&D Highlights, page 3). 


Another indicator of our 
performance is the long-term 
effect of transportation R&D 
outputs on the economy and 
Canadian society. While the 
value of such achievements 
is often much harder to 
measure, the following exam- 
ples illustrate the continuing 


benefits of TDC’s program. 


Outcomes 


Award-winning research into 
emergency alerting bea- 
cons (see Awards, page 19) 
has provided many safety 
and economic benefits for 
Canada, as well as interna- 
tionally. In cooperative work 
with Industry Canada initiat- 
ed in 1987, low-cost, reliable 
beacons for air, marine, and 
land transportation were 
developed, effectively apply- 
ing innovative technology 


across the modes. This year 


saw the manufacture of the 


marine beacon (the emer- 
gency position indicating 
radio beacon - EPIRB) return 
to Canada, so that all the 
devices are now Canadian- 
made. These beacons greatly 
reduce the search area and 
increase the chance of suc- 
cess in search and rescue 
operations, as well as having 
a much lower false alarm 
rate than earlier systems. 

In use across the globe, the 
beacons supply identification 


and location data that are 


processed through COSPAS- 
SARSAT, an international 
satellite system for search 
and rescue. Work to make 
the beacons even more 


effective continues. 


Sailsafe, an electronic chart 
display and information 
system, went into produc- 
tion this year (see Jechno- 
logy Transfer, page 16). The 
system was developed under 
a TDC program initiated in 
1994 with the aim of im- 
proving navigation in all 
weather. The on-board ver- 
sion is already being used by 
two shipping companies that 
ply the St. Lawrence - always 
a challenge to navigators - 


and a St. Lawrence Seaway 


Outcomes 


pilotage corporation is 

using the portable version. 
Other pilotage corporations 
have also shown interest. 

In addition, the system is 
being used as a training tool 
at the Institut maritime du 
Québec. As well as increasing 
safety, Sailsafe’s accurate 
real-time information allows 
ships to operate 24 hours a 
day, 365 days a year, a great 
benefit to commercial 


operations. 


North America’s first extra- 
long, articulated, low-floor 
bus, a product of a TDC 


cooperative program begun 
in 1991 to foster the 


development and use of 
accessible, energy-efficient 
transit buses in Canada, has 


become a resounding success. 


This year, its first year of 
production, has seen sales 


and orders from transit au- 


_ thorities in Mississauga (25 


buses), Vancouver, Chicago, 
New York, Atlanta, and 
Honolulu. Others have also 
indicated their interest. The 
bus is already in operation 

in Alberta on the Strathcona- 
Edmonton high-volume 


express route. 


The bus is particularly 


suited to such feeder lines — 


bringing commuters from 
outlying areas to an urban 
centre. By decreasing the use 
of personal vehicles as well 
as the number of buses 
required, widespread use of 
the bus will decrease pollu- 
tion and provide easy access 
to city centres for elderly 


and disabled travellers. 


The benefits of TDC’s five- 
year accessible transporta- 
tion Technology Transfer 
Program, completed early in 
1996, became more measur- 
able this year, as the end 
products reached the market. 
This program, conducted 
under the National Strategy 


is 
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Products of the 
accessible trans- 
portation Technology 
Transfer Program 
include a kit that 
converts minivans for 
use by wheelchair 
users; an automatic 
scooter lift and stowage 
system that allows 
disabled persons to 
load their mobility aids 
without assistance; 
and a portable commu- 
nication system 
designed to simplify 
check-in procedures for 
travellers with hearing, 
speech, or visual 


impairments. 


Outcomes 


for the Integration of Per- 
sons with Disabilities, was 
designed to support innova- 
tive small-scale accessibility 
projects in their final stages 


of development. 


To date, twelve of the prod- 
ucts (or modified versions 
of the products) developed 
under the program have 
generated Canadian sales of 
$50 million combined. The 
ratio of government funding 
to estimated total sales 


value is 1:17 and strong 


future sales are expected. 


The end-of-train monitor- 
ing system developed in a 
TDC project a decade ago 
now has a large share of the 
North American market. 
Sensors at the end of the 
train transmit data to a 
digital display of brake pipe 
pressure and low pressure 
alarms in the locomotive 
cabin. The system improves 
safety and operating effi- 
ciency and eliminates the 
need for a caboose, resulting 
in savings of over $50 mil- 
lion a year for Canadian 


railroads. 


RICON CANADA INC. 
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The acquisition and dissemi- 
nation of technology intelli- 
gence are important facets 
of TDC’s R&D program. 
Monitoring developments 

of potential interest to the 
department, hosting visiting 
experts and international 
delegations, initiating and 
participating in seminars, 
workshops, and conferences, 
as well as serving on nation- 
al and international commit- 
tees are all part of this work. 
A few examples of this year’s 
activities follow. Specific 
listings of committee and 
association memberships, 


presentations, and papers 


begin on page 29. 


C.G.B. (Kit) Mitchell, a 

PhD in engineering from 
Cambridge and former head 
of the U.K. Transport Research 
Laboratory (Vehicles and 
Environmental Centre), was 
one of TDC’s Visiting Experts 
for 1996-97. Dr. Mitchell 
investigated current accessi- 
bility standards, programs, 
and practices in industnal- 
ized countries, from the 
viewpoints of drivers, users 
of public transportation, and 
pedestrians. He identified 
problems that could be 
alleviated or solved by the 
use of intelligent transporta- 
tion systems (ITS) and out- 
lined an effective strategy 


Transfer 


for implementation of 

ITS applications to improve 
the Canadian transportation 
system. Transport Canada 

is now studying his recom- 


mendations. 


Visiting Expert Jean-Claude 
Lasserre began his term 
with TDC in January 1997. 
Dr. Lasserre, a Professor of 
Geography at the Université 
Lyon 2, is a specialist in sea- 
way transportation. While at 
TDC he studied recent devel- 
opments in shipping oper- 
ations on the St. Lawrence 
Seaway, determined the 
factors involved in achieving 
more effective commercial- 
ization of the seaway, and 
recommended means of 


improving operations. 


To foster interest in Flight 
Data Monitoring (FDM) 
within the Canadian aviation 
community, TDC and the 
Safety Programs, Strategy 
and Coordination Directorate 
hosted a meeting in Ottawa 
on 11 and 12 March 1997. 
The meeting also aimed to 
encourage international R&D 
initiatives and the sharing of 


safety information derived 


from FDM. Over 50 represen- 
tatives from 29 organizations 
heard presentations by 
members of the U.S. Federal 
Aviation Administration, 
NASA, the U.K.’s Civil Aviation 
Authority, Transport Canada, 
the Canadian Transportation 
Safety Board, Air Canada, 
United Airlines, Airbus 


Industries, and pilot unions. 


The event encouraged 
Canadian carriers to agree 
to participate in an FDM 
program. It also led to dis- 
cussions on R&D agreements 
with the U.S. and U.K., and 
to many important recom- 
mendations for Transport 


Canada. 


On 22-23 October 1996, 
TDC and NASA co-sponsored 
an International Meeting 
on Aircraft Performance on 
Contaminated Runways 
(IMAPCR 96). The meeting 
offered a forum for an inter- 
national exchange of ideas 
and for dissemination of 
the results of the 1995-96 
winter runway friction pro- 
gram — part of a five-year 
government-industry study 
backed by Canada, the U.S., 
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France, and Norway. The 
meeting included sessions 
dealing with program im- 
provements that could be 
implemented in the 1996-97 
season and the establish- 
ment of an international 


runway friction index. 


The 128 participants includ- 
ed government and industry 
officials from twenty-three 
organizations and eight 
countries, with strong 
representation from the 
International Civil Aviation 
Organization, the U.S. 
Federal Aviation Adminis- 
tration, and the National 


Research Council Canada. 


A TDC workshop on PC-based 
radar processing highlight- 
ed the results of innovative 
research integrating artificial 
intelligence technology with 
a modular radar interface 
that can interface shipboard 
radar to a computer-based 
application, providing it with 
high-resolution processed 
radar imagery. The workshop, 
held on 25 June 1996, gave 
participants a clear idea of 
the system’s structure and 


development and of some 


Transfer 


of its applications, e.g., as 
an aid to navigation and for 
detection of small objects, 
such as search and rescue 
targets and small icebergs 
and growlers, in heavy sea 
clutter. Participants included 
representatives of the 
Canadian Coast Guard, the 
Department of National 
Defence, universities, and 


research institutes. 


On 25 March 1997 TDC held 
an information and training 
session on Sailsafe, a sophis- 
ticated electronic chart 
display and information 
system designed to facilitate 
navigation in all weather. 
Developed by Q Mar Inc. of 
Montreal, Sailsafe integrates 
information from differential 
global positioning systems, 
geomatics, electronic cartog- 
raphy, water-level networks, 
Notices to Mariners, Sailing 
Directions, log books, and 
radar images to assist 
operators in planning their 
best route. The system meets 
the latest standards of 

both the International 
Maritime Organization and 
the International Hydro- 


graphic Organization. 


At the session, about 40 par- 
ticipants from the Canadian 
shipping community, public 
and private marine groups, 
port and pilotage authon- 
ties, and research institutes 
saw Sailsafe in action and 
gained hands-on experience 
with specific features of 


the system. 


This year TDC completed 
studies on four aspects of 
satellite-based navigation 
and communications 
(SN&C) systems for the Asia 
Pacific Economic Cooperation 
(APEC) regions. The studies 
dealt with existing and 
planned systems, SN&C tech- 


nology and safety, benefits 
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and costs of SN&C systems 
for marine and transporta- 
tion, and advice on policy. 
The work is part of Transport 
Canada’s efforts to improve 
the safety and security of air 
and marine transportation 

in APEC countries. Preliminary 
findings were presented 

and discussed at APEC Trans- 
portation Working Group 
meetings — one in Vancouver 
in April 1996 and another 

in Phuket, Thailand, in 
November 1996. The final 
results and recommendations 
will help the Working Group 
to advise the APEC Ministers 
of Transportation on a joint 
policy statement. 


TDC sponsored a training 
seminar on the characteris- 
tics and hazards of boiling 
liquid expanding vapour 
explosions (BLEVEs) in 
Toronto on 3 October 1996. 
Topics included the opera- 
tion of pressure relief valves 
and the nature of fireballs, 
blasts, projectiles, and 
vapour cloud explosions. 
The aim of the seminar was 
to give Transport Canada 
emergency response person- 


nel, particularly those 


Transfer 


involved in remedial mea- 
sures, a more comprehensive 
understanding of BLEVEs. 
These catastrophic explo- 
sions can occur when fire 
engulfs a tank car carrying 


pressure liquefied gas. 


Two international visitors to 
TDC this year provided useful 
insights into the European 
experience of different as- 


pects of transportation: 


Michael Crompton, Head of 
the Driver Information Branch 
of the U.K. Department of 
Transport, visited TDC on 

29 April 1996 to discuss the 
U.K. approach to application 
of intelligent transporta- 
tion systems (ITS) in the 
highway network. His pre- 
sentation covered the back- 
ground to development of ITS 
in the U.K., the U.K. expen- 
ence to date, the results of a 
benefit-cost study, and the 
plans for the future. He also 
described the roles of govern- 
ment and the private sector, 
and outlined institutional 


issues and trade implications. 


The second visitor, Maryvonne 


Dejeammes of the Institut 


national de recherche sur 

les transports et leur sécurité 
in Lille, France, made a simul- 
taneous video-conference 
presentation to trans- 
portation professionals in 
Montreal, Ottawa, Toronto, 
and Vancouver on 17 January 
1997. In the presentation, 
Mme Dejeammes explained 
the pros and cons of the 
introduction of low-floor 
accessible buses in France. 


As part of its work towards 

developing a sustainable 17 
transportation strategy for 

Canada, TDC co-sponsored 

Les indicateurs environ- 


nementaux en transport, 


a seminar on transportation 


18 


environmental indicators 
organized by the Association 
québécoise du transport et 
des routes (AQTR). Held in 
Montreal on 5 December 
1996, the seminar was at- 
tended by more than 70 peo- 
ple from federal, provincial, 
and municipal governments, 
the university community, 


and the private sector. 


Participants were briefed 

on the current activities in 
ten or so organizations and 
sectors and discussed the 
potential for developing 
national, regional, and cor- 
porate environmental indica- 
tors in various contexts. They 
also took an in-depth look at 
ways to monitor the results 
of transportation environ- 
mental measures and exam- 
ined the problems and 
opportunities arising from 
the use of environmental in- 
dicators in decision-making. 
In summing up, participants 
concluded that environmen- 
tal indicators should be iden- 
tified on the basis of specific 
environmental protection 
objectives and that common 
objectives for all areas are 


not really necessary. 
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Library and 
Information Centre 


The Library and Information 
Centre supports TDC’s 

R&D program by identifying 
and delivering information 
published worldwide 

on transportation research 
and related developing 


technologies. 


The library subscribes to 
over 300 specialized journals 
and newsletters and has 
electronic access to a broad 
range of scientific and tech- 
nical literature, in addition 
to its extensive in-house 
collection of books, reports, 
and videocassettes. A collec- 
tion of slides, prints, and 
digital images provides 
illustrations for TDC publica- 
tions, Web pages, and pres- 
entations. Library staff 
regularly search major data- 
base systems and the 
Internet to retneve informa- 
tion for project officers 

and researchers. Reference 
and interlibrary loan services 
are also offered to the 
international transportation 
community and the 


general public. 


Communications 


The Communications Unit is 
responsible for all stages of 
publication production lead- 
ing to the documentation 
and dissemination of techni- 
cal and general information 
on TDC's research program. 
It produces technical papers 
and presentations, exhibits, 


and conference literature. 


The unit is also responsible 
for TDC’s Web site. The site 
developed considerably this 
year with the addition of 
summanies of reports pub- 
lished by TDC and monthly 
updates of all material, 
including the publication 
list and news and 


coming events. 


Two staff members won 
awards for Excellence in the 
Management of Information 
and Technology in the Federal 
Government this year. The 
awards recognize extraordi- 
nary contributions to the 
development of information 


management and systems 


category. They were cited for 
successful cooperation in 

the long-term development 
of low-cost, reliable, alerting 
beacons that are activated in 
emergencies. Different types 
of beacons have been devel- 
oped for air, marine, and 


land applications. 


Howard Posluns (left) and Lewis Sabounghi (right) receiving their 


medals from the Honourable Marcel Massé, President of the Treasury 


Board and Minister responsible for Infrastructure 


within the Government of 
Canada. The 1996 winners 
were selected from 138 
nominees by a panel of 
judges drawn from industry, 


government, and the media. 


Howard Posluns, Acting 
Chief, Advanced Technology, 
and his industry-government 
project team won a gold 
medal in the Building Inter- 
departmental or Industry / 


Government Partnerships 


In the same category, Lewis 
Sabounghi, Senior Develop- 
ment Officer, was awarded 

a silver medal for his unique 
and sustained efforts to 
foster cooperation between 
private and public organiza- 
tions in the development 
and use of intelligent trans- 
portation systems (ITS) in 


Canada. 


This year, TDC’s Executive 


Director, William F. Johnson, 


received a Recognition 
Award from the Transpor- 
tation Association of Canada 
for his efforts as chairman 
of the ITS Canada and Trans- 
portation Technology 
Committees. Dr. Johnson, 

a founding member of ITS 
Canada, has a special inter- 
est in the development and 


deployment of ITS in Canada. 


Shyam Khubchandani, 
Chief, Research Planning and 
Coordination, Research and 
Development Directorate, 
Ottawa, and Sesto Vespa, 
Senior Development Officer, 
TDC, both received Transport 


Canada awards this year. 


Mr. Khubchandani’s award 
was for his work coordinat- 
ing a project involving 
Satellite Navigation and 
Communications systems in 
Asia Pacific Economic Coop- 
eration (APEC) countnes. 
The project included devel- 
opment of inventories, 

a benefit-cost assessment, 


and preparation of a policy 


statement for APEC ministers. 


Mr. Vespa received his award 


for his successful completion 


of a seven-year, $5 million 
cooperative U.S.-Canada 
project on truck driver 
fatigue. The research will 
help to provide an empirical 
basis for driver fatigue 


management. 


The Communications Unit 
won an Award of Excellence 
for the thirteenth edition 

of the TDC Project Directory 
in the 1996 competition 
held by the Montreal Chapter 
of the Society for Tech- 

nical Communications. The 19 
Directory, one of a series 
documenting TDC’s R&D 
activities, is the last edition 
to be published. In future 

it will be posted on our 

Web site and accessible 


worldwide. 
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_CORPORATE, 
— Services 


TDC’s Financial, Adminis- 
trative, and Informatics 
services work in close coop- 
eration with research staff 
to ensure successful delivery 
of the R&D program. These 
corporate units also serve 
the other Transport Canada 
components that share 


premises with TDC. 


Financial 
Services 


This unit provides consulting 
and advisory services to 
TDC’s research staff, as well 
as a full range of financial 
services. The unit ensures 
compliance with the finan- 
cial requirements for TDC’s 
contracts through cost con- 
trols, auditing, and financial 
analyses. Financial Services 
also prepares the monthly 
reports needed for decision 
making and effective finan- 


cial management. 


Administrative 
Services 


Offering a complete range 
of office services, Adminis- 
trative Services manages 


records and supplies; 


handles mail and other 
communication services; 
procures equipment and 
supplies; assists project 
officers with project com- 
pletion procedures; and 
distributes TDC publications. 
This unit also manages 

a $1 million inventory of 


supplies and equipment. 


Informatics 
Services 


This unit supports effective 
financial and R&D program 
monitoring through provi- 
sion of MIS services and 
management of the local 
area network, office automa- 
tion tools, and electronic 
mail system. This year the 
MIS PROCOL data base was 
upgraded from a UNIX-based 


version to DOS /Windows. 


__. FINANCIAL 


TDC’s base budget expendi- 
tures for 1996-97 are com- 
pared with those for the 
previous year in the table 
below. Both Core R&D and 


Funds from external sources 
continued to provide sub- 
stantial leverage to the Core 
R&D program, serving to 
more than double TDC’s base 
R&D funding in 1996-97. 
Funds provided by depart- 
mental, federal, and other 
sources totalled approximate- 
ly $6 million in 1996-97. 


Overview — 


overhead expenditures 
(salaries, administration, 
and corporate support ser- 
vices) show small reductions 
of 4 percent this year. 


EXPENDITURES FROM TDC BASE BUDGET (Thousands of dollars) 


1995-96 1996-97 
Core R&D Program 4910 4740 
Salaries 2 000 2 000 
Administration (travel, communications, supplies, etc.) 630 530 
Corporate Support Services (informatics, other support services) 190 180 
Total 7 730 7 450 
Additional financial and in- 
kind contributions by indus- 
try, government, and other 
sources increased the overall 
value of TDC’s research 
program by an estimated 
$7 million for a total of 
$17.7 million. 
OVERVIEW OF R&D FUNDING —- ALL SOURCES (Thousands of dollars) 
R&D Funding Sources 1995-96 1996-97 
TDC Core R&D Program 4910 4740 
External Funding Sources 7 740 5 960 
Grants and Contributions 700 — 
Total R&D Funds 13 350 10 700 
Additional Contributions (estimated) 
from industry, provinces, municipalities, etc. 6 000 7 000 
Total Value of R&D Program 19 350 17 700 
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The table below right gives 
a detailed statement of R&D 
funds and funding sources 
for the past two fiscal years. 
Funds from external sources 
accounted for nearly 60 per- 
cent of TDC’s total R&D fund- 
ing in 1996-97. Among 
Transport Canada groups, 
the Dryden Commission 
Implementation Project 
provided $1.8 million for 
research into aircraft opera- 
tions in winter. Transferred 
from Transport Canada to 
Fisheries and Oceans in 
1995-96, the Canadian Coast 
Guard continues to be an 
important research partner, 
providing $1.2 million in 
1996-97. 


Additional contributions to 
the research program were 
estimated at $7 million this 
year. Representing shared 
cost, in-kind, and other R&D 
expenditures that do not 
flow through TDC, these 
contributions are the result 
of TDC's financial leveraging 
efforts and its participation 
in several large-scale multi- 
partner research activities. 


DETAILED STATEMENT OF R&D FUNDING (Thousands of dollars) 


R&D Funding Sources 1995-96 1996-97 
TDC CORE R&D PROGRAM 4910 4 740 
EXTERNAL FUNDING SOURCES 
Transport Canada Groups 3 790 2 950 
Program of Energy R&D (Natural Resources Canada) 2 210 1 390 
Canadian Coast Guard* — aie) 
National Strategy for the Integration of Persons with Disabilities 100 — 
Other Departments & Other Sources 1 640 390 
7 740 5 960 
GRANTS AND CONTRIBUTIONS 
National Strategy for the Integration of Persons with Disabilities 700 —- 
Total R&D Funding 13 350 10 700 
ADDITIONAL CONTRIBUTIONS (estimated) 
Industry 3 000 3 000 
Government (provincial, federal, foreign) & Other Sources 3 000 4 000 
6 000 7 000 
Total Value of R&D Program 19 350 17 700 


Multi-Year Value of R&D Program** $44 million 


$41 million 


* 


** 


Represents the total value of all active R&D contracts in a given year 


In previous years funding from this source was reported as flowing through Transport Canada. 


Overt ew 


Tracking TDC’s R&D funding R&D FUNDING SOURCE TRENDS (Millions of dollars) 
over the last five years, 

the graph on the right shows 
fluctuations on the part of 
all sources, with total 
funding ranging between 
$10 million and $13 million. 
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1992-93 1993-94 1994-95 1995-96 1996-97 


CCG* 

Other Depts./Sources 
PERD as 

NSIPD "2 

TC; Sourceses £* 


TDC Base R&D Budget 


* Canadian Coast Guard (Fisheries and Oceans Canada): in previous years, funding from this 
source was reported under TC Sources 


** — Program of Energy R&D — Natural Resources Canada 
*** National Strategy for the Integration of Persons with Disabilities: program ended 31 March 1996 


**** Other Transport Canada sources 


The chart on the right pro- 
vides a breakdown of R&D 
expenditures by targeted 
benefits. One third of 
1996-97 expenditures went 
towards research aimed at 
improving the safety and 
security of the Canadian 
transportation system. 


EXPENDITURES ON TARGETED BENEFITS (Percentage of 1996-97 expenditures) 


Improved Safety & Security 


Development of Policy, 
Regulations, & Standards 


Improved Technology Base | 


Improved 
Productivity/Efficiency 


Energy & Environment 


Reduced Costs 


Accessibility 


Regional Economic 


Development | 


Improved Service 


0% 5%o 


10% 


15%. 20% 25%: 30%) .35% 


- ivenien 


The breakdown of R&D R&D FUNDING BY PROGRAM AREA AND SOURCE (Millions of dollars) 
funding by program area 

and source presented at right 

illustrates the importance 

of external R&D funds ee 
and contributions from 
industry and other sources 
to TDC’s research program. Marine 


Overall, funding and in-kind 

contributions from external Road 
sources totalled approxi- 

mately $13 million in 

1996-97, boosting the total Rail 
value of TDC’s research pro- 

gram to nearly quadruple 

its base budget. Accessibility 


Security 


Dangerous 
Goods 


Human 
Factors 


Technology 
Transfer § 


Industry / Government Contributions 


|_| External R&D Funds 
ee TDC R&D Funding 


Note: Funding for ITS projects is included in the appropnate modal program area. 


~ Gveniew 


TDC’s research program is 
contracted out to organiza- 
tions in the public and pn- 
vate sectors across Canada. 
The map on the right shows 
the distribution of R&D 
expenditures in 1996-97 

by province and the chart 
gives a breakdown by type 
of R&D performer. 
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GEOGRAPHICAL DISTRIBUTION OF R&D EXPENDITURES (Thousands of dollars) 


Total 


R&D EXPENDITURES BY PER 


Consultants 


| Foreign: $260 


R&D expenditures: $10.7 million 


FORMING ORGANIZATION (Percentage) 


Universities, 
government agencies, 
non-profit institutes 


Manufacturers, 
operators, other industry 


0% 10% 20% 30% 40% 50% 60% 


— Chart — 


ASSISTANT DEPUTY MINISTER 


Safety and Security 


DIRECTOR GENERAL 


Research and Development 


Research Planning and EXECUTIVE DIRECTOR 


Development Transportation Development [---------- 


(Ottawa Component) Centre (Montreal) 


ee an TECHNOLOGY CURRENT Bip eee alae ADVANCED 
APPLICATIONS TECHNOLOGY TECHNOLOGY 
SPECIAL PROGRAMS DIVISION DIVISION TECHNOLOGY DIVISION 
DIVISION DIVISION 


FINANCIAL AND 
COMMUNICATIONS INFORMATICS ADMINISTRATIVE 


AND LIBRARY SERVICES SERVICES SERVICES 


Notes: The position of Director General, Research and Development, was replaced by that of Executive Director, 
Research and Development, effective 31 March 1997. 


The dotted lines indicate temporary reporting relationships. 
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Staff 


Executive 
Executive Director* 
Secretary 


W.F. Johnson 
Pierrette Germier 


Advanced Technology 
Chief (Acting) 
Senior Development Officer 
Senior Development Officer 


Howard Posluns 
Maurice Audette (to Sept. 1996) 
Barry B. Myers 


Current Technology 
Chief 
Senior Development Officer 
Senior Development Officer 
Senior Researcher 


William S.C. McLaren 
Roy S. Nishizaki 
Jean-Louis René 
George Achakji** 


Technology Applications 
Chief 
Secretary 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


Brian Marshall 
Suzanne McLoughlin 
Claude Guérette 
Lewis Sabounghi 
Sesto Vespa 


Transportation Systems Technology 
Chief 
Secretary 
Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


James D. Reid 
Carole Beaupre 
Charles Gautier 
Ernst Radloff 
André Taschereau 


Research Analysis and Special Programs 
Chief 
Senior Ergonomist 
Project Officer, Special Needs 
Senior Research Officer 


Ling Suen 

Rémi Joly 
Barbara A. Smith 
Trevor N. Smith 


Communications and Library Services 
Head 


Dina Iwanycky 


Financial and Administrative Services 
Manager 
Supervisor, Office Services 
Clerk, Office Services 


Antoine Sidhom 
Robert Daraiche 
Monique Leblanc 


Informatics Services 
Senior Systems Analyst 


Joan Legault (to Dec. 1996) 


* 


K* 


Appointed in March 1997; previously held this position in an acting capacity 
Secondment from Transport Canada, Railway Safety Directorate 


___. PROFESSIONAL 


Activities | 


The staff of TDC and the Research & Development Directorate 
(DGRD) in Ottawa serve on many scientific and professional 
committees and associations, both within Canada and inter- 
nationally. In 1996-97 they were active in the following 
organizations. 


NATIONAL AND INTERNATIONAL COMMITTEES 


Advantage I-75 (U.S.-Canada Program) 
Executive Committee: Lewis Sabounghi 


Advisory Committee on Accessible Transportation (ACAT) 
Ling Suen 


Aerospace Industries Association of Canada 
Science and Technology Committee: 
A.E. Pokotylo (DGRD) 


Asia Pacific Economic Cooperation (APEC) Forum, Satellite 
Navigation and Communications Project 


Chair: A.E. Pokotylo (DGRD) 
Asia Pacific Economic Cooperation (APEC) ITS Special Interest 
Group 

Canadian Representative: Arjan Chandan (DGRD) 


Association québécoise du transport et des routes (AQTR) 
Board of Directors: Sesto Vespa 
Environment Committee: Claude Guérette 
Goods Transportation Committee: Sesto Vespa 


Working Group on Environmental Indicators related to 
Transportation: Claude Guérette 


Passenger Transport Committee: Ling Suen 


Canada-EU Technical Cooperation Subgroup on 
Telecommunication and Informatics 


Liaison Committee: Ayan Chandan (DGRD) 


Telematics Committee: Lewis Sabounghi 


Canada-France Science and Technology Agreement 
A.E. Pokotylo (DGRD) 
S. Khubchandani (DGRD) 


Canada-Japan Science and Technology Agreement 
A.E. Pokotylo (DGRD) 
5. Khubchandani (DGRD) 


Canada-U.s. Counterterrorism R&D Group 


Howard Posluns 


Canada-U.S. DOT Memorandum of Understanding 


Review Committee: A.E. Pokotylo (DGRD), 
S. Khubchandani (DGRD) 


Co-Chair Highway Addendum Committee: W.F. Johnson 
Co-Chair Rail Addendum Committee: William S.C. McLaren 


Canadian Advisory Committee on ITS Related Standards 
Arjan Chandan (DGRD) 


Canadian Aviation Regulation Advisory Council 


Contaminated Runway Turbo-Jet Take-Off Performance, 
Representative Surfaces, and Airborne Icing working groups: 
Barry B. Myers 


Canadian Conference of Motor Transport Administrators (CCMTA) 


Load Security Research Technical Advisory Committee: 
Sesto Vespa 


Canadian Marine Advisory Council 
Charles Gautier, Ernst Radloff, James D. Reid, André Taschereau 


Canadian National Wind and Waves Committee 


André Taschereau 


Canadian Standards Association 


Executive Committee for the Technical Committee on Assistive 
Technologies for Persons with Disabilities: Barbara A. Smith 


Subcommittee on Portable Hand Controls: Rémi Joly, 
Barbara A. Smith 


Subcommittee on Transportable Mobility Aids: Barbara A. Smith 


Technical Committee on Technology for Persons with a Disability: 
Roy S. Nishizaki, Barbara A. Smith 


Vice-Chair, Subcommittee on Mobility Aid Securement and 
Occupant Restraint Systems for Motor Vehicles: Roy S. Nishizaki 


Canadian Strategic Highway Research Program 
Executive Committee: A.E. Pokotylo (DGRD) 


Canadian Urban Transit Association (CUTA) 
Bus Design and Maintenance Committee: Claude Guérette 
Member: Arjan Chandan 
R&D Coordination Committee: Brian Marshall 


Strategic Transit Research Program Subcommittee: Bran Marshall 


Canadian Working Group on Communications Needs and 
Standards for ITS 


Co-Chair: Ayan Chandan (DGRD) 
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Canadian Working Group on Digital Audio Broadcast 
Applications to ITS 


Arjan Chandan (DGRD) 


Canadian Working Group on Evaluation of School Bus Safety 
Devices 


Coordinator: Claude Guérette 


Canadian Working Group on Standards related to Dedicated 
Short Range Communications for ITS 


Arjan Chandan (DGRD) 


Centre for Marine Simulation Technical Advisory Group 
Ernst Radloff 


Detroit and St. Clair River Border Crossings International 
Committee on Technology 


Lewis Sabounghi 


Eighth International Conference on Mobility and Transport for 
Elderly and Disabled People 


Organizing Committee: Ling Suen 


Electric Vehicle Association of Canada 


Vice-Chair, Environmental Issues Working Group, Electric Vehicle 
Infrastructure Council: Claude Guérette 


Vehicle Standards Working Group: Michael A. Ball (DGRD) 


Federal Aviation Administration/Transport Canada Committee 


Secunty Bilateral Research and Development Working Group: 
Howard Posluns 


Gas Technology Canada NGV R&D Program Technical 
Subcommittee 


Roy S. Nishizaki 


Ice Structure Interaction Committee 
James D. Reid 


Intelligent Transportation Society (ITS) of America 


Standards Committee and Commercial Vehicle Committee: 
Lewis Sabounghi 


Intelligent Transportation Svstems Society of Canada 
(ITS Canada) 


Chair: W.F. Johnson (to September 1996) 

Arjan Chandan (DGRD), Brian Marshall, Lewis Sabounghi 
Inter-Agency Committee on Geomatics 

Arjan Chandan (DGRD) 


Ministry of Transportation of Ontario Study of Implementation 
of Low-Floor Urban Transit Buses in Ontario Transit Systems 
Committee 


Barbara A. Smith 


NAFTA Transport Consultation Group 
Sub-Group 4 on Science & Technology: S. Khubchandani (DGRD) 


Naval Platform R&D Committee 
Human Factors Sub-Group 5: Rémi Joly 


North American Border Crossing Coordination Committee 


Lewis Sabounghi 


Organizing Committee for ITS World Congress ’99 
Arjan Chandan (DGRD) 


Railway Research Advisory Board 
A.E. Pokotylo (DGRD) 


Society of Automotive Engineers International 
Committee on Aircraft Ground De/Anti-icing 


Holdover Time Fluids, Methods, Ice Detection Equipment, 
Training, and Facilities subcommittees: Barry B. Myers 


Summer/Winter Integrated Friction Technologies (SWIFT) 
Committee 


Jean-Louis René 


Transportation Association of Canada (TAC) 
Chair, R&D Council: A.E. Pokotylo (DGRD) (as of September 1996) 


Freight and Passenger Transportation Standing Committee: 
Brian Marshall 


Member: Arjan Chandan (DGRD) 

Member, Board of Directors: A.E. Pokotylo (DGRD) 

Transportation Planning Committee: Ling Suen 
Trilateral (Canada, Mexico, U.S.) Memorandum of 
Understanding on Science & Technology Cooperation 

S. Khubchandani (DGRD) 


U.S. Department of Transportation ITS Architecture Program 
Canadian Representative: Arjan Chandan (DGRD) 


U.S. Ship Structure Committee 


André Taschereau 


: - “Activities 


U.S. Transportation Research Board (TRB) 
Aircraft/Airport Compatibility Committee: Barry B. Myers 


Alternative Transportation Fuels Committee: 
Michael A. Ball (DGRD) 


Co-Chair, Committee on Accessible Transportation: Ling Suen 
Committee on Paratransit: Ling Suen 


IDEA - Intelligent Transportation Systems Committee: 
Jean-Louis René 


Motor Vehicle Technology Committee: Lewis Sabounghi 


Transit Cooperative Research Program - Transit Operations for 
Individuals with Disabilities Committee: Ling Suen 


Transportation Energy Committee: Michael A. Ball (DGRD) 


Working Group on Rail-Road Crossing Safety 
Jean-Louis René 


INTRA/INTERDEPARTMENTAL COMMITTEES 


Canadian Transportation Agency Accessibility (Standards) 
Advisory Committee 


Roy S. Nishizakt, Barbara A. Smith, Ling Suen 


Container Tracking and Monitoring - TDC/Port of Montreal 
Ernst Radloff, James D. Reid 


Department of National Defence/Transport Canada Bird Strike 
Committee Canada 


Trevor N. Smith 


Industry Canada Interdepartmental Core Working Group on 
Clean Car (PNGV) 


Michael A. Ball (DGRD) 


Industry Canada/Transport Canada Task Force on Strategy for 
Developing an ITS Industrial Base in Canada 


Chair: Arjan Chandan (DGRD) 
Interdepartmental Committee on International Science and 
Technology Relations 

A.E. Pokotylo (DGRD) 


Interdepartmental Committee on ITS 
Secretary: Arjan Chandan (DGRD) 
W.F. Johnson, A.E. Pokotylo (DGRD) 


Interdepartmental Committee on Management of Science 
A.E. Pokotylo (DGRD) 


Interdepartmental Committee on Sustainable Transportation 
Michael A. Ball (DGRD) 


Interdepartmental Committee on the Information Superhighway 
(Quebec Region) 


Howard Posluns 


Interdepartmental Steering Committee on Ethanol (ISCE) 
Michael A. Ball (DGRD) 


Interdepartmental Transportation Fuels Committee 
Michael A. Ball (DGRD) 


Natural Resources Canada Interdepartmental Committee on 
Intellectual Property Management 


5. Khubchandani (DGRD) 


Natural Sciences and Engineering Research Council Industrial 
Advisory Research Group 


Ernst Radloff 


Program of Energy R&D Committees 


Panel Advisory Committee: Michael A. Ball (DGRD) 

Panel member: A.E. Pokotylo (DGRD) 

Electric Vehicle Technology Evaluation: Claude Guérette 
Transport Efficiency: Michael A. Ball (DGRD), Charles Gautier, 
James D. Reid, André Taschereau 


Alternative Fuel Use; Coal Technologies; 

Environment; Hydrogen & Electrochemistry; 

Industrial Energy R&D Advisory Board; 

Oil, Gas, & Electricity - Environment, Transportation; 
Tasks 5 and 6 Advisory Committees: Michael A. Ball (DGRD) 


Transport Canada Committees 
Human Factors Committee: Rémi Joly 
Marine Navigation Aids Buoy Project Team: Jean-Louis René 
R&D Council: W.F. Johnson 
Chair: A.E. Pokotylo (DGRD) 


Standing Committee on Operations in Icing Conditions 
Representative Surfaces Working Group: Barry B. Myers 
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OTHER SOCIETIES AND ASSOCIATIONS 


Air Transport Association 
American Society of Mechanical Engineers 
Association of Driver Educators for the Disabled 


Canadian Aeronautics and Space Institute 
Council Member: A.E. Pokotylo (DGRD) 


Canadian Association for Composite Structures and Materials 


Canadian Ergonomics Association 
Member of Executive Council: Rémi Joly 


Canadian Operational Research Society 
Canadian Owners and Pilots Association 
Canadian Transportation Research Forum 


Centre d’expérimentation des véhicules électriques du Québec 


Administrator: Claude Guérette 


Enterprise International 
Board Member: Lewis Sabounghi 


Human Factors Association of Canada 
Institute for Operations Research and the Management Sciences 
Institute of Electrical and Electronics Engineers (IEEE) 


Intelligent Transportation Society (ITS) of America 


Ex officio member of the Board of Directors: 
W.F. Johnson (to September 1996) 


National Mobility Equipment Dealers Association 
Radio Technical Commission for Maritime Services 
Society of Naval Architects and Marine Engineers 


U.S. Transportation Research Board (TRB) 
A.E. Pokotylo (DGRD) 


PAPERS AND PRESENTATIONS 


Through the delivery of papers and presentations on the 
Centre’s research projects and related topics at national and 
international conferences, TDC and DGRD professional staff 
ensure the effective transfer of technology. The following 

is a list of work done in 1996-97. 


Science and technology for a new century: transportation from 
a federal perspective 


Presentation to a Delegation from the Ministry of Communi- 
cations, People’s Republic of China, hosted by the Office of 
External Affairs, Ministry of Transportation of Ontano, 
Toronto, Ontario, October 1996 


Michael A. Ball (DGRD) 


Canadian ITS infrastructure needs 


Paper delivered at the 1996 ITS America Meeting, 
Houston, Texas, April 1996 


Arjan Chandan (DGRD), Alan Waltho 


Strategy for developing an ITS industrial base in Canada 


Paper delivered at the ITS Canada Spring Meeting, 
Toronto, Ontario, February 1997 


Arjan Chandan (DGRD) 


An overview of the Transportation Development Centre’s multi- 
modal R&D program 


Paper delivered at the Canadian Society for Mechanical 
Engineering Forum, McMaster University, Hamilton, 
Ontario, May 1996 


W.F. Johnson 


TDC program review 


Presentation at the ITS Canada Spring Meeting, Ottawa, Ontario, 
April 1996 


Brian Marshall 


Transport Canada’s intelligent transportation systems R&D 
program 


Presentation at the Transportation Association of Canada 
Annual Conference, Charlottetown, Prince Edward Island, 
October 1996 


Brian Marshall 


Aviation winter operations R&D in Canada 


Presentation at the SAE Topical Technical Workshop, 
London, England, September 1996 


Barry B. Myers 


Canadian flight data monitoring project 


Presentation to the International Society of Air Safety 
Investigators Flight Recording Working Group, Santa Monica, 
California, April 1996 


Howard Posluns, Ian Smith 


GPS-EPIRB - results of initial sea trials 


Presentation at the COSPAS-SARSAT Seminar, London, England, 
October 1996 


and at the 


- National Search and Rescue Secretariat SARSCENE Search and 
Rescue Workshop, Halifax, Nova Scotia, October 1996 


Howard Posluns, William Street 


An investigation of liferaft performance and recovery systems in 
extreme seas 


Paper delivered at the Royal Institution of Naval Engineers 
Conference, London, England, December 1996 


Ernst Radloff, R.B. Paterson 


Arctic R&D program update (Spring) 


Presentation at the Canadian Marine Advisory Council Meeting, 
Montreal, Quebec, April 1996 


Ernst Radloff 


Arctic R&D program update (Fall) 


Presentation at the Canadian Marine Advisory Council Northern 
Meeting, Edmonton, Alberta, October 1996 


Ernst Radloff 


Propeller-ice interaction 


Presentation at the Canadian Marine Advisory Council Northern 
Meeting, Montreal, Quebec, April 1996 


Ernst Radloff 


Performance analysis 


Paper delivered at the 8th Annual Predictive Maintenance 
Technology National Conference, Indianapolis, Indiana, 
December 1996 


and at the 


Canadian Coast Guard Preventive Maintenance Workshop, 
Halifax, Nova Scotia, January 1997 


James D. Reid 


Determination of expert factor for transportation professionals 
using concept of fuzzy logic and approximate reasoning 


Paper published in the Proceedings of the Canadian Society of 
Civil Engineering Annual Conference, Edmonton, Alberta, 
May 1996 


Lewis Sabounghi, A. Soliman, V.R. Mummidi 


Development of ITS benefit-cost framework 


Paper published in the Proceedings of the 3rd World Congress on 
Intelligent Transportation Systems, Orlando, Florida, 
October 1996 


Lewis Sabounghi, W.F. Johnson, R. Zavergiu 


Forecasting, using expert opinion, the level of service improve- 
ment with the implementation of advanced technologies 


Paper published in the Proceedings of the Canadian Society of 
Civil Engineering Annual Conference, Edmonton, Alberta, 
May 1996 


Lewis Sabounghi, A. Soliman, V.R. Mummidi 


Modifying the modal split model to capture technology impact 


Paper published in the Proceedings of the Canadian Society of 
Civil Engineering Annual Conference, Edmonton, Alberta, 
May 1996 


Lewis Sabounghi, A. Soliman, V.R. Mummidi 


Traffic surveillance and management technologies 


Paper and video presentation — Proceedings of the 3rd World 
Congress on Intelligent Transportation Systems, Orlando, Florida, 
October 1996 


Lewis Sabounghi, A.T. Bergan, J. Fung, R. Klashinsky 


Improving transportation information 


Paper delivered at the 15th National Conference on Accessible 
Transportation, Orlando, Florida, November 1996 


Trevor N. Smith 


Accessibility and ITS, the Canadian approach 


Presentation at the U.S. Transportation Research Board Meeting, 
Washington, D.C., January 1997 


Ling Suen 


Accessible communications - their role in ITS 


Presentation at the U.S. Transportation Research Board Meeting, 
Washington, D.C., January 1997 


Ling Suen 


Advanced taxi information and communication system (ATICS) 
for drivers and passengers including those with sensory and 
cognitive impairments 

Paper published in the Proceedings of the 3rd World Congress on 

Intelligent Transportation Systems, Orlando, Florida, 

October 1996 


Ling Suen, U. Rutenberg 
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Electronic navigation on the St. Lawrence 


Presentation at the Canadian Hydrographic Conference ‘96, 
Halifax, Nova Scotia, June 1996 


André Taschereau 


Results of Driver Fatigue and Alertness Study 


Presentation at the Annual Convention of the Association des 
propriétaires de camions-remorques du Québec, Estérel, Quebec, 
March 1997 


and to the 


Société de l’assurance automobile du Québec, Quebec City, 
Quebec, March 1997 


Sesto Vespa 


OTHER ACTIVITIES 


In addition to the above, TDC and DGRD also participated in 
the following events. 


American Society of Naval Engineering - Modelling Simulation 
and Virtual Prototyping Conference 


Arlington, Virginia, June 1996 
Ernst Radloff 


Association of Driver Educators for the Disabled Annual 
Conference 


Dallas, Texas, August 1996 
Barbara A. Smith 


Association québécoise du transport et des routes - Seminar on 
“Le stationnement” 


Montreal, Quebec, March 1997 
Sesto Vespa 


Association québécoise du transport et des routes - Seminar on 
“Y-a-t-il des marchandises a transporter?” 


Montreal, Quebec, June 1996 
Sesto Vespa 


Canadian Urban Transit Annual Meeting 
Vancouver, British Columbia, November 1996 
Claude Guérette 


Canadian Aviation Safety Seminar (CASS ’96) 
Montreal, Quebec, April 1996 


Howard Posluns 


Communiqué, Journal of the Canadian Ergonomics Association 
Editor-in-Chief: Rémi Joly 
Fifteenth National Conference on Accessible Transport and 
Mobility 
Orlando, Florida, November 1996 


Chair, Plenary Session on Bringing Technical Developments 
to Market: Trevor N. Smith 


Organizer, Plenary Session on Bringing Technical Developments 
to Market: Ling Suen 


Forum des intervenants en transport 
Montreal, Quebec, Apmil 1996 
Sesto Vespa 


International Air Transport Association (IATA) - 6th Annual 
Meeting of the Global De/Anti-Icing Working Group 


Montreal, Quebec, December 1996 
Barry B. Myers 


Joint EIA/ITS America Forecast Conference on ITS Opportunities 
Arlington, Virginia, February 1997 
Arjan Chandan 


Laval University, Project OCTOPUS 


President, Advisory Committee: 
Sesto Vespa 


National Research Council Focus Group on Science and 
Technology 


Montreal, Quebec, May 1996 
Sesto Vespa 


National Round Table on the Environment and the Economy - 
Workshop on the Development of Sustainable Transportation in 
Canada 


Ottawa, Ontario, January 1997 
Claude Guérette 


North American Electric Vehicle Infrastructure Conference 
San Diego, California, December 1996 
Claude Guérette 


Operation Lifesaver Canada 
Best Paper Selection Committee: 


Jean-Louis René 


Rural Intelligent Transportation Systems Conference 
Spokane, Washington, September 1996 
Brian Marshall 


Society of Automotive Engineers - Aircraft Ground De/Anti-Icing 
Committee 


Annual Meeting 
Zurich, Switzerland, May 1996 
Barry B. Myers 


Tank Car Research Coordination Meeting 
Washington, D.C., November 1996 
William S.C. McLaren 


Technical Conference on Enhancing Commercial Motor Vehicle 
Driver Vigilance 


McLean, Virginia, December 1996 
Sesto Vespa 


Transportation Association of Canada, Annual Conference 


Chair, Session on Transportation Technology Innovations: 
Brian Marshall 


Charlottetown, Prince Edward Island, October 1996 


Transport Canada Marine Safety Workshop 
Vancouver, British Columbia, November 1996 
James D. Reid 


U.S. Federal Aviation Administration Conference on Aircraft 
Inflight Icing 


Springfield, Virginia, May 1996 
Barry B. Myers 


U.S. National Oceanic and Atmospheric Administration - Fifth 
Annual Beacon Manufacturers’ Workshop 


San Diego, California, May 1996 

Howard Posluns 
Visiting Delegations - Comprehensive Transport Management 
Training Program, People’s Republic of China 

Montreal, Quebec, June 1996 and October 1996 


Windsor Workshop on Alternative Fuels, 1996 
Toronto, Ontario, June 1996 
Roy S. Nishizaki 
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Executive Director 


I am pleased to present our 1997-98 Annual Review, 
summarizing the activities and accomplishments of the 
Transportation Development Centre (TDC) for the fiscal year 
ended 31 March 1998. 


This year was a busy one. Within the department, extensive 
study and consultations led to a new framework for research 
and development in Transport Canada. The framework defines 
a process for identifying and setting departmental R&D pri- 
orities. TDC retains its role as the primary delivery service 

for R&D within Transport Canada. 


In a new departure, TDC is playing a leadership role in the formulation of science and 
technology strategies for Canada. One important accomplishment this year was finalizing 
an initial Five-Year Science and Technology Plan for increased cooperation in the field of 
North American transportation technologies. The Plan is one outcome of the efforts of a 
Working Group on Science and Technology that includes representatives of Canada, the 
United States, and Mexico. 


Against this background, we continued to serve departmental needs through innovative 
research in all transportation modes. Our work is structured to support safety and security, 
policy, and program priontties. 


The continued effectiveness of our program depends on the dedication and expertise of our 
staff and on the support of our sponsors, research clients, partners in the public and private 
sectors, and contractors. I thank them all for another year of successful cooperation. 


WILLIAM F. JOHNSON 
Executive Director 
Research and Development 
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TDC, Transport Canada's 
centre of excellence for 
research and development, 
manages a multimodal R&D 
program aimed at improv- 
ing the safety, security, 
energy efficiency, and 
accessibility of the 
Canadian transportation 
system, while protecting 
the environment. The 
Montreal-based centre is 
one component of the 
department's Research and 
Development organization, 
under the Safety and 
Security Group. The other, 
based in Ottawa, is respon- 
sible for departmental 
coordination, interdepart- 
mental programs, and 


strategic planning. TDC’s 
mandate is to enhance the 
department's technological 
capability, to address the 
department's strategic 
objectives and federal 
government priorities, and 
to promote innovation in 
transportation. 


TDC is headed by the 
Executive Director, Research 
and Development, and 
staffed by a multidiscipli- 
nary team of engineers, 
planners, economists, and 
ergonomists who plan 

and formulate projects in 
collaboration with depart- 
mental clients. A research 
library and a communica- 
tions unit document and 
disseminate information. 
Financial, administrative, 
and informatics services 
provide corporate support. 


R&D Program 


TDC’s R&D program includes 
activities in all transporta- 
tion modes and all stages 
of the innovation cycle - 
from concept definition 

to demonstration and 
deployment. The projects 
are contracted out to the 
agencies best qualified to 
do the work. Contractors 
range from consultants, 
manufacturers, and opera- 
tors to research groups 
and universities. 


Working closely with these 
contractors and with 
Transport: Canada clients, 
TDC's professional staff plan 
and organize activities 
throughout a project and 
facilitate application of the 
end products in Canada's 
transportation network. 


The greater part of the 
program addresses the spe- 
cific concerns of the Safety 
and Security Group. Many 
projects are part of long- 
term initiatives with broad 
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objectives, such as improv- 
ing marine safety through 
the development of innova- 
tive radar processing 
techniques; others include 
cooperative ventures with 
various government depart- 
ments, the provinces, and 
industry. Internationally, 
TDC cooperates with 
research groups in many 
countries, including the 
United States, Mexico, the 
United Kingdom, Japan, 
France, Russia, Norway, 
and Finland, as well as 
with regional economic 
associations such as NAFTA, 
APEC, and the European 


Union. It participates in 
major cooperative ventures 
through memoranda of 
understanding, inter- 
governmental agreements, 
and scientific exchanges. 


As well as developing 

new technology, TDC 
supports departmental 
decision-making through 
its intelligence-gathering 
activities, providing clients 
with timely information 
and expert advice related 
to the impacts of technol- 
ogy on critical transporta- 
tion issues. 


Program Priorities 
and Funding 


This year marks the intro- 
duction of a new approach 
to managing Transport 
Canada’s R&D. Research 
and Development is now 
administered by an R&D 
Management Board respon- 
sible for monitoring all 
Transport Canada R&D, 
setting departmental R&D 
priorities, and allocating 
central R&D funding. 

A Technical Advisory 
Committee (TAC) provides 
the Board with specialist 
and technical input. This 
new system ensures that 
TDC’s R&D program is 
directly linked to depart- 
mental priorities. 


Special programs and cost- 
shared initiatives augment 
departmental funding. In 
1997-98 the special pro- 
grams included: 


the federal Program of 
Energy Research and 
Development, adminis- 
tered by the inter- 
departmental Panel on 
Energy Research and 
Development and 
chaired by Natural 
Resources Canada 


@ the New Initiatives Fund 
of the National Search 
and Rescue Secretariat, 
administered by the 
Department of National 
Defence 


Joint and cost-shared ini- 
tiatives with other depart- 
mental and federal sources, 
provinces, municipalities, 
and industry complete the 
funding. The Financial 
Overview, page 19, provides 
a detailed breakdown of 
TDC's funding and funding 
sources for 1997-98. 


Air Transportation 


The 1997-98 winter saw 
the first-ever tests to 
observe and record the 
takeoff behaviour of 
failed anti-icing fluids 
contaminated by slush 

and ice. TDC conducted 

the tests using a National 
Research Council Canada 
(NRC) Falcon aircraft piloted 
by an NRC test pilot. After 
de-icing and anti-icing, 
the aircraft was exposed to 
various levels of artificial 
freezing precipitation. The 
pilot then executed partial 
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takeoff runs, just up to 
takeoff speed. The research 
team gathered the data on 
fluid performance for each 
run. Next they compared 
their findings with those 
from simulation tests of 
contaminated airfoil perfor- 
mance at takeoff conducted 
in the NRC open circuit 
wind tunnel in another 
phase of the project. 


The preliminary results 
show that the shear caused 
by airflow over the wings 
at takeoff may not be suffi- 
cient to remove slush, even 


when it does not appear to 
adhere to the wings. This 
may result in a loss of 
aerodynamic performance. 
Further testing is planned, 
to observe failed fluid 
behaviour when takeoff 
actually occurs. 


Research continues in the 
five-year Joint Winter 
Runway Friction 
Measurement Program, 
initiated in 1996. This year 
a Canadian Runway Friction 
Index, developed from the 
extensive data already col- 
lected under the program, 
officially replaced the 
James Brake Index, previ- 
ously used in Canada to 
calculate landing distance 
on contaminated runways. 
The growing support for 


the program includes 

the NRC, the Canadian 
Department of National 
Defence, the U.S. Federal 
Aviation Administration 
(FAA), NASA, the U.S. Air 
Force, the International 
Civil Aviation Organization, 
the Joint Aviation 
Authority, French and 
Norwegian civil aviation 
authorities, aviation 
industries, and equipment 
manufacturers. 


- Highlights 


Following an international 
review and subsequent 
revision, a flight recorder 
configuration standard 
(FRCS) became available 

for trial use by selected 
aircraft manufacturers 

and safety investigation 
authorities. An FRCS Editor, 
a software tool that can 
produce and maintain flight 
data in a format that com- 
plies with the standard, was 
also developed. Adoption of 
the FRCS would ensure that 
documentation from all 
aircraft is consistent, com- 
plete, and available in a 


SMITH INDUSTRIES AEROSPACE 


standard electronic format. 
Standardized data would 
greatly assist accident and 
incident investigations, as 
well as facilitating flight 
data monitoring. 


This work is part of TDC’s 
flight data monitoring pro- 
gram, an initiative support- 
ed by Transport Canada’s 
Safety Programs, Strategies 
and Coordination 
Directorate and Civil 
Aviation Directorate; the 
Transportation Safety Board 
of Canada; the National 
Research Council Canada; 


and the U.S. National 
Transportation Safety 
Board and FAA. 


An initial run of 25 units 
of a new child safety 
system rolled off the 
production line this year. 
Developed in a TDC project, 
this lightweight, stowable, 
folding seat is designed 
specifically for use in 
aircraft. Before production 
began, the system under- 
went extensive testing at 
the Defence and Civil 
Institute of Environmental 
Medicine and the FAA 

Civil Aeromedical Institute 
in Oklahoma City. It was 
the only such equipment 
to meet the proposed new 
FAA performance require- 
ments for aircraft child 
safety devices. The 
production models will 
now be tested on board 
commercial aircraft. 


Security 


This program, a long-term 
cooperative effort with U.S. 
security authorities, con- 
tinues to expand. Work in 
1997-98 included field 
trials of X-ray pattern- 
matching software at 
Pearson International 
Airport and enhancement 
of a prototype laser-based 
explosives detection 
system. A double-duty 
hand wand that integrates 
explosives detection with 
the standard metal detec- 
tion is another promising 
new technology under 
development. 


Marine Transportation 


In fall 1997, the first ship- 
based search and rescue 
radar detection system 

in the world was put to 
the test off the coast of 
Newfoundland. The system 
is an innovative combina- 
tion of two technologies 
developed in earlier TDC 
projects: a modular radar 
interface - a PC-based 
radar interface that can 
digitize and process images 
in real time - and an artifi- 
cial intelligence-assisted 


Phase 3 of long-term 
research on the flooding 
protection of ro-ro ferries 
focussed on the validation 
of a new method of pre- 
dicting vessel survivability. 
Extensive tests showed 
that the static equivalence 
method, a computer model- 
ling program, can predict 
capsize wave states over a 
wide range of conditions, 
and that its least accurate 
predictions are consistently 
conservative. It should 
prove to be a valuable tool 
for assessing the surviv- 
ability of existing vessels 
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tracker that greatly increas- 
es the accuracy of tracking. 
In three-metre seas with 
medium to high clutter, the 
system detected targets the 
size of a human head from 
two nautical miles away. 


Slightly larger targets were 
detected at a range of four 
nautical miles. These pre- 
liminary results indicate the 
system’s potential for dra- 
matically improving search 
and rescue operations. 


OCEANS 


and new designs, alone or 
as a supplement to current 
Safety of Life at Sea 
(SOLAS) standards. 


POLAR DESIGN ASSOCIATES LTD. 


Model vessel 
rolling in severe waves 


This year a firing pressure 
remote transmitter (FPRT) 
was added to the ship 
machinery performance 
analysis program developed 
in earlier TDC work. An 
on-line cylinder pressure 
monitoring system, the 
transmitter detects pres- 
sure values and crankshaft 
angle position. It then 
analyses these data and 
provides indicators of 
injection timing and cylin- 
der performance. It can 
detect operational flaws in 
diesel engines at an early 
stage and monitor any 


Above: mast-mounted radar 
scanners used for search and rescue 


At left: a diver participating in 
target detection radar calibration 


deviation from peak effi- 
ciency. The FPRT will 
enhance the operation 
and maintenance of diesel 
engines on Canadian ves- 
sels, reducing costs and 
labour, and controlling 


harmful emissions. 


Road Transportation 


A new study on fatigue in 
drivers of commercial vehi- 
cles is assessing simplified 
methods of screening for 
sleep apnea. Sufferers are 
often unaware of this con- 
dition, a sleep disturbance 
that leads to intermittent 
failure to breathe and 
results in chronic fatigue. 
Once diagnosed, it can 
usually be treated simply 
and effectively. 


The project includes evalu- 
ation of questionnaires and 
overnight monitoring of 
drivers at a sleep centre. 

It will also evaluate treat- 
ments and develop a driver 
education program on 
sleep hygiene and counter- 
measures to fatigue. 


SLEEP DISORDERS CENTRE 
OF METROPOLITAN TORONTO 
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A study completed this 
year investigated the 
leak-before-burst (LBB) 
performance of various 
designs of natural gas 
vehicle (NGV) cylinders. 
LBB means that fatigue 
cracking failure results in 
leakage, rather than a 
catastrophic burst. A series 
of hydraulic and pneumatic 


LBB test on NGV cylinder 


burst tests on cylinders 
with machined flaws indi- 
cated that the hydraulic 
burst test could be used 


to predict whether a flawed 


Monitoring for sleep apnea 


cylinder would rupture or 
leak in compressed gas 
service. Analysis of test 
results led to the conclu- 
sion that only all-metal 
cylinders and hoop- 
wrapped cylinders that 
experience circumferential 


fatigue cracking are 
required to demonstrate 
LBB performance. 


TDC, Transport Canada’s 
Road Safety Directorate, 
the Ministére des 
Transports du Québec, and 
the Société de l’assurance 


automobile du Québec 
joined forces this year to 
form a working group on 
school bus safety. The 
aim is to take a scientific 
approach to the many 
issues involved. 


The first initiative was to 
develop criteria for evaluat- 
ing existing and proposed 
safety devices, based on a 
risk assessment and an 
ergonomic anaiysis of a 
school bus driver's tasks 
and operating conditions. 
A second project is investi- 
gating the effectiveness of 
stop warning signals. 


The group will keep all 
Canadian provincial 
authorities responsible for 
the transportation of 
school children up-to-date 
with its findings. 
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A study conducted this 
winter sought solutions to 
the problems encountered 
when operating electric 
vehicles in severe cold. 
The major difficulties are 
a reduction in range and 
diminished thermal energy 
efficiency. 


TN CONSEIL 


Chrysler TEVan in 
Montreal winter 


After investigation of a 
number of possibilities, 

a thermal management 
system with two modes of 
operation —- one “all elec- 
tric” and one with a diesel 
fuel heater added - was 
selected for evaluation in 
the Chrysler TEVan used in 
earlier TDC work on electric 
vehicles. The evaluation 
included laboratory tests 
in a cold chamber and 
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in-service trials on high- 
ways and city streets. 
Although both alternatives 
significantly improved the 
performance of the vehicle, 
the one using the diesel 
heater showed the best 
results. Research will con- 
tinue on a more advanced 
design of this system. 


Rail Transportation 


A feasibility study on 

the use of plastic-lined 
traction motor bearings 
for locomotives began 
this year. In certain appli- 
cations, plastic can offer 
superior resistance to fric- 
tion, heat, and wear, and 
could help to minimize 
bearing failures. The 
National Research Council 
Canada’s Centre for Surface 
Transportation Technology 
studied the thermal and 
structural characteristics 


CANADIAN PACIFIC RAILWAY 


of the bearings. They then 
developed a rig for testing 
conventional (babbitt) and 
plastic liners under the 
severe operating conditions 
inherent to rail. Tests 

on the rig will be used 

to evaluate the relative 
performance of both types 
of liners. 


Work on a guided radar 
system designed to detect 
rock falls and washouts is 
now under way, in response 
to a Canadian Trans- 


Test rig for locomotive traction motor bearings 


portation Safety Board 
recommendation to seek 
more reliable, economical 
detection methods. TDC is 
contributing to this project 
in cooperation with 
Canadian Pacific Railway 
(CP) and Canadian National 
(CN). The first stage 
involves an evaluation 

of current technology and 
development of specifica- 
tions for a prototype. The 
specifications will cover 
performance levels, fea- 
tures, and an interface with 
the rail signal system. CP 
and CN are providing sites 
for trials of the system. 


TEKTREND INTERNATIONAL INC. 


EMAT rail defect 
inspection system 


The initial phases of 
research on two mobile, 
non-destructive systems 
for rail inspection wound 
up in early 1998. These 
systems promise to facili- 
tate timely and cost-effec- 
tive rail maintenance. One, 
based on electromagnetic 
acoustic transducer (EMAT) 
technology combined with 
artificial intelligence 
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methods of data interpre- 
tation, detects internal 
flaws in rail. All compo- 
nents of this system’s 

main carriage were built, 
the ultrasonic electronics 
and EMAT installed, and the 
whole prepared for dynamic 
field trials. 


Preliminary field trials of 
the other system, Dynatrak 
II, were successfully com- 
pleted. Dynatrak II uses 
eddy current technology 
to detect and characterize 


micro-cracks on rail sur- 
faces. Plans call for more 
comprehensive trials to 
fine-tune the system. 


NDT TECHNOLOGIES IN 


SES 


Initial field trial of the 


Dynatrak II carriage on CN tracks 


Transportation of 
Dangerous Goods 


A proposed draft standard 
for impact testing of 
tank containers is now 
under review by the mem- 
bers of an International 
Organization for 
Standardization (ISO) 
Working Group. Preparation 
of the draft was the culmi- 


nation of a TDC study that 
included a review of impact 
test requirements, analysis 
of test approaches, and 
consultations with testing 
laboratories, manufacturers, 
and users. ISO acceptance 
of a single, repeatable test 
would remove a current 
impediment to internation- 
al trade by ensuring uni- 
form safety standards. 
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Coy TARY 


Tank container being readied for tests 


a nights 


A 1997-98 project used 
tank car yard impact tests 
and a study of fluid flow 
under impact to gather 
data and to develop a 
dynamic vehicle model 
that can be incorporated 
into existing dynamic 
software. The integrated 
tank car yard impact 
model can simulate the 
effects of varying operating 


Transportation 
Accessibility 


In June 1997, a low-level 
loading bridge developed 
in a TDC project was 
installed at Ottawa 
International Airport for a 
one-year demonstration 
and evaluation. The 
bridge’s primary purpose is 
to provide passengers in 
wheelchairs with a safe and 
dignified means of board- 
ing small aircraft. However, 
it is used by all passengers, 
making it the first 
Canadian system that pro- 
vides welcome protection 


conditions, speeds, and fill 
levels on tank car impact. 
The data and the model 
will help Transport Canada 
in developing regulations 
related to the structural 
integrity of tank cars, 
adjusting allowable cou- 
pling speeds in humpyards 
and switchyards, and 
preparing guidelines for 
inspection criteria. 


for all and does not sepa- 
rate disabled travellers 
from others. 


Operators, travellers, the 
airport authority, the proj- 
ect team, and an indepen- 
dent ergonomist are 
evaluating factors related to 
accessibility, operation and 
maintenance, winter perfor- 
mance, and ergonomics. 


A protected-position 
wheelchair securement 
system for use on intercity 
coaches proved its effec- 
tiveness in an assessment 
completed this year. Dy- 
namic tests used dummies 
in a variety of wheelchairs 
and scooters secured in a 
protected rearward position 
in an intercity coach. The 
coach was driven at up to 


Tank cars at impact testing site 


100 km/h and subjected 

to evasive manoeuvring, 
fast lane changes, severe 
braking, and rapid accelera- 
tion. For the human factors 
evaluation, twelve users 

of mobility aids travelled 
between Ottawa and 
Montreal in the protected 
rearward position and com- 
pleted a survey on their 
reactions. 


DEW ENGINEERING AND DEVELOPMENT LTD. 
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None of the manoeuvres 
led to damaging forces 

on the dummies, and the 
passenger survey indicated 
general satisfaction with 
the seating position. 
Improvements based on 
the evaluation are under 
consideration. 


Effective assessment of 
the driving abilities of 
elderly persons with 
physical and cognitive 
disabilities is an important 
issue for public safety and 
personal quality of life. 
Many rehabilitation centres 
have developed in-house 
test protocols, based on 
experience and practical 
considerations. A project 
now under way is compar- 
ing a recent research-based 
Cognitive Behavioural 
Driver's Inventory with 

the in-house assessment 
program at The Ottawa 
Rehabilitation Centre. 
Results will provide 
guidelines for a definitive 
program. 


Human Factors 


A study on the effects of 
work schedules and jet 
lag on pilots indicated 
that fatigue can affect 
multi-tasking performance 
and electrophysiological 
gamma activity. This means 
that normally easy tasks 
require additional effort. 


The findings are based on 
data collected in laboratory 
simulations and on board 
Department of National 
Defence aircraft during 
normal operations. In the 
next phase of the project, 
monitoring procedures will 
be tested on commercial 


airlines with pilots making 
extremely long-haul flights. 


The ultimate aim of the 
work is to enable pilots to 
monitor their fatigue level 
in flight and to provide 
them with effective coping 
strategies. 


In other work on fatigue 
management, researchers 
investigated the effects of 
extended crewing periods 
on Department of Fisheries/ 
Coast Guard watchkeepers. 
The watchkeepers on three 
Arctic icebreakers took per- 
formance and physiological 
tests, and kept personal 
log books, both on and off 


APPLIED BRAIN BEHAVIOUR SYSTEMS 


Canadian Air Force pilot “self-testing” for fatigue 


the job. The results showed 
that fatigue becomes 
noticeable towards the end 
of an extended (42-day) 
period and that individuals 
alter their operating strate- 
gies to compensate. 


The researchers recom- 
mended further study of a 
number of factors, such as 
the influence of hours of 
daylight, timing of meals, 
and naps, as well as the 
length of time off required 
for recuperation. 


Watchkeeper on board 
Canadian Coast Guard vessel 


Intelligent 
Transportation 
Systems (ITS) 


TDC supports the Canadian 
Advisory Committee on ITS 
Standards through techni- 
cal studies, participation in 
working groups, secretariat 
functions, and organization 
of meetings and special 
events. The signing of a 
North American agree- 
ment on guiding princi- 
ples for dedicated short 
range communications 
(DSRC) in January 1998 
marked a major advance 
for the committee. The 
agreement, signed by 
Transport Canada, the 


INTERNATIONAL ROAD DYNAMICS INC. 
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U.S. Department of 
Transportation, and the 
Secretariat of Communi- 
cations and Transport of 
the United Mexican States, 
sets the stage for the 
development of uniform 
standards for DSRC in the 
three countries. 


DSRC uses radio frequency 
transponders for vehicle-to- 
roadside communications. 
Currently its main applica- 
tions are monitoring 
commercial vehicles at 
border crossings and road- 
side inspection sites, and 
providing electronic toll 
collection. Uniform 
standards would help to 


expedite the movement 
of goods and travellers 
across North America. 


This year work began on 
the development of a data 
fusion system that inte- 
grates traffic and safety 
information from many 
sources and processes the 
data into a standard digital 
format (International 
Traveller Information 
Interchange Standards - 
ITHS). The information is 
then deposited into a dy- 
namic data base as an FIP 
file. This file is accessible 
through the Internet for 
dissemination by a variety 
of communications media. 


In this project, messages 
were broadcast on the 
newly adopted L-band 
spectrum by the digital 
audio broadcasting (DAB) 
transmitter on Toronto’s CN 
Tower. Messages to a test 
vehicle were successfully 
received and interpreted. 


DAB is well suited to 
Intelligent Transportation 
Systems (ITS) applications 
because of its high capa- 
city, high-speed data 
transmission, addressable 
receivers (allowing cus- 
tomers to be charged for 
services), and compatibility 
with satellite and terrestri- 
al transmitters. 


With DSRC, tolls can be collected electronically — vehicles need not stop. 


11 


12 


This section gives some 
examples of continuing 
benefits to the Canadian 
economy and society 
resulting from earlier TDC 
projects. 


Demand continues to grow 
for a frame-braced freight 
car truck developed under 
TDC and Ontario govern- 
ment funding more than 

a decade ago. Economical 
and easily installed or 
retrofitted, the truck 
decreases the lateral forces 
on rails and improves the 
rolling resistance of the 
entire train. This leads to 


Outcomes 


significant savings through 
reduced rail and wheel 
wear and lowered fuel 
consumption. 


About 8 000 Canadian 
Pacific Railway trucks - 
coal hoppers, grain hoppers, 
and some intermodal flat 
cars - are frame-braced. 
Union Pacific and Wisconsin 
Public Service railways also 
use the trucks, and 
Canadian National recently 
purchased 300 car-sets 

for their new aluminum 
coal cars, primarily to 
reduce wheel shelling 

and to prolong wheel life. 


Freight car truck showing frame-brace 


Canadian Coast Guard ves- 
sels in all regions are now 
using PUMP, a predictive 
upkeep and maintenance 
program for ship machin- 
ery. Developed under a 
TDC program that began 

in 1993, this software pro- 
gram has been continually 
upgraded from the original 
prototype. 


PUMP accesses information 
from other shipboard diag- 
nostic systems and gener- 
ates a history, incident 
record, and performance 
report on specific ship 
machinery. By ensuring 
timely maintenance, the 
program substantially cuts 
costs and prolongs the life 
of on-board equipment. 


A long-term study designed 
to determine the log-truck 
configurations that could 
handle the greatest pay- 
load without compromising 
safety has proved particu- 
larly successful. 


An initial evaluation and 
analysis of a broad range 
of configurations under 
varying conditions provided 
a sound basis for develop- 
ing realistic performance 
standards for log-hauling 
vehicles. In addition, a 
simulation model developed 
in the work has become a 
regular part of the evalua- 
tion of new log trucks. 
Recent positive results with 
a more productive tridem 
tractor led to its regulatory 
acceptance in Alberta and 
British Columbia. 


FERIC 


Tandem Tractor/Jeep/Triaxle Trailer 


~ Outcomes 


Initiated by TDC, the work 
was a cooperative under- 
taking with the Forest 
Engineering Research 
Institute of Canada (FERIC), 
the National Research 
Council Canada, and vari- 
ous government and indus- 
try organizations from 
Alberta and British 
Columbia. 


A long-standing TDC suc- 
cess became even more so 
this year. The emergency 
position indicating radio 
beacon (EPIRB), which has 
led to many rescues at sea, 
has become even more 
effective with the integra- 
tion of a Global Positioning 
System. The new beacon 

or GPIRB adds latitude 

and longitude to the infor- 
mation it transmits to 
rescue centres, narrowing 
the search area from the 
previous 3.2 km radius to 
100 m or less. Its signal, 
transmitted almost instan- 
taneously, is updated every 
30 minutes to account for 


drift caused by currents 
and winds. It also features 
a top-mounted strobe light 
that flashes 20 times a 
minute. Despite the added 
functions, it is almost the 
same size as an EPIRB and 
remains an affordable 
investment in safety. 


A manual on the access 
needs of visually 
impaired travellers in 
transportation terminals 
has proved to be a best 
seller. A joint TDC and 


Canadian National Institute 
for the Blind project, the 
manual was originally pub- 
lished in 1987 and com- 
pletely updated in 1997. 
The new edition, Going 
Places, incorporates the 
many advances in orienta- 
tion and wayfinding 
methods for the visually 
impaired. Developed by a 
team of planners, architects, 
and visually impaired trav- 
ellers, in consultation with 
rehabilitation, orientation, 
and mobility specialists, 
the manual is available 

in print and alternative 
formats. Buyers include 
professionals in the field 
of accessibility, all levels 
of government, airport 
authorities, designers, 

and planners. 


International demand 

is growing through the 
CNIB s contact with the 
International Association 
for Education and 
Rehabilitation of Blind and 
Visually Impaired Persons. 
At least one-third of 
requests are for an alterna- 
tive format over eighty 
Braille editions have already 
been sold, and diskettes 
are particularly popular. 
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The acquisition and dis- 
semination of technology 
intelligence are always 
high priorities for TDC. 
Professional staff monitor 
developments of potential 
interest to the depart- 
ment; host international 
delegations; initiate and 
participate in seminars, 
workshops, and confer- 
ences; and serve on 
national and international 
committees. Some high- 
lights from the busy 
1997-98 schedule follow. 
For listings of committee 
and association member- 
ships, presentations, and 
papers, see Professional 
Activities, page 27. 


OLOGY 


Transfer 


The application of 
Intelligent Transportation 
Systems (ITS) to improve 
safety at railroad level 
crossings was the subject 
of a meeting in Montreal 
on 26-27 March 1998. 


des Transports du Québec 
jointly organized the 
meeting as a forum for 


participants to provide their 


input and perspectives on 
possible trials of ITS at 
Canadian grade crossings. 


A broad-based group of 
over forty federal and 
provincial government rep- 
resentatives, Canadian and 
U.S. subject experts, and 
trucking and railway opera- 
tors attended. 


TDC, Transport Canada’s 
Railway Safety Directorate, 
the New Brunswick 
Department of Transpor- 
tation, the Railway 
Association of Canada, 

VIA Rail, and the Ministére 


After developing a list of 
requirements for such a 
project, comparing them 
with those for current U.S. 
trials, and considering a 
number of possibilities, 
the group decided that 
warnings in proportion 

to vehicle clearance time 
would be an innovative 
and practical application 
for a Canadian pilot project. 
Planning for the project is 
now under way. 


On 2-4 December 1997, 
TDC and the Air Navigation 
Services and Airspace 
Directorate co-hosted an 
International Wake Vortex 
Meeting in Ottawa. 
Participants came from 
government, research orga- 
nizations, and industry in 
Canada, the United States, 
Germany, France, Belgium, 
the United Kingdom, and 
Russia. 


The meeting focussed on 
the complexities involved 
in developing and imple- 
menting a system for pre- 
dicting the extent and 
direction of the wake vor- 
tices produced by aircraft. 
Precise, real-time prediction 
would lead to improve- 
ments in aviation safety 
and efficiency, by giving a 
more accurate basis for 
determining the safe dis- 
tances between aircraft. 


The meeting led to a num- 
ber of decisions regarding 
future research and 
strengthened the partici- 
pants’ commitment to 
international cooperation. 


Over 35 representatives of 
international government 
regulatory and research 
agencies, aircraft and 
ground vehicle manufac- 
turers, and consultants on 
tire-pavement interaction 
attended a TDC Workshop 
on the Joint Winter 
Runway Friction 
Measurement Program, 
held in Montreal on 

29-31 October 1997. The 
five-year program, initiated 
in 1996, is supported by 
government-industry part- 
ners from Canada, the 
United States, France, 

and Norway. 


A major advance this year 
was the tabling of the 
American Society of Testing 
and Materials draft stan- 
dard of an International 
Runway Friction Index 

for discussion. The draft 

is based on the improved 
data and better under- 
standing of ground friction 
and friction measuring 
devices developed 

through the program. 


Interest in program activi- 
ties was strong. Boeing 
representatives offered 

to help analyse data from 
their aircraft, and Airbus 
personnel showed interest 
in taking part in the 
1998-99 tests. Participants 
agreed that the program’s 
practical approach promises 
to provide feasible solu- 
tions to a complex problem. 


TDC was well represented at 
the xIIIth International 
Road Federation (IRF) 
World Meeting in Toronto, 
16-20 June 1997. Staff 
members delivered papers 
on a number of topics 
related to Intelligent 
Transportation Systems 
(ITS) and human factors in 
road transportation. An 
exposition that ran hand- 
in-hand with the meeting 
highlighted current TDC 
projects. A multi-media 
presentation on our ITS 
program drew particular 
interest. 


ONTARIO TRANSPORTATION CAPITAL CORPORATION (OTCC) 
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looking west to the Highway 
400 interchange 


The meeting brought 
together public and private 
sector experts in trans- 
portation technology, 
engineering, finance, and 
administration from over 
65 countries to discuss 
common challenges and 

to share knowledge and 
opportunities. 


The 407 Electronic Toll Road 


Two meetings held in 1997 
dealt with applications of 
the marine navigation safe- 
ty system (MNSS), a risk 
analysis system developed 
in a long-term TDC pro- 
gram. The first, held in Hull, 
Quebec, on 12 June, was a 
Meeting on Modernization 
of Navigation Aids. 
Representatives of the 
Department of Fisheries 
and Oceans, the Canadian 
Coast Guard, and TDC dis- 
cussed the levels of service 
required for navigation 

aids in Canadian waters. 
The MNSS can estimate a 
broad range of risk factors 
and compute safe buffer 
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zones in specific water- 
ways, providing an objec- 
tive basis for determining 
a level of service that 
reduces costs without 
compromising safety. 


LINDLEY & GEDDIE PUBLIC RELATIONS 
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The second, a Meeting of 
the Major Industrial 
Accidents Council of 
Canada, was held in 
Toronto on 28 October. It 
dealt with use of the MNSS 
as a means of analysing, 
estimating, and controlling 
the risks related to tankers 
carrying dangerous goods 
in Canadian waters. The 
system can also indicate 
the consequences and costs 
of incidents, providing a 
comprehensive tool for risk 
management to support the 
Council's activities. 


Wheels in Motion ’97, the 
Third National Workshop 
for Driver Educators of 
Elderly and Disabled 
Persons, took place in 
Halifax, Nova Scotia, 

30-31 May 1997. The work- 
shop focussed on driving 
safety, current Canadian 
research, and technolog- 


- Transfer 


ical advances in vehicle 
modifications and adaptive 
equipment. 


Sponsored by TDC and the 
Nova Scotia Rehabilitation 
Centre, the event drew 
rehabilitation therapists, 
manufacturers and modi- 
fiers of vehicles and equip- 
ment, driving instructors, 
and representatives of 
regulatory authorities, 
funding agencies, and all 
levels of government from 
across Canada. 


Participants agreed that 
these workshops are very 
helpful in keeping all 
those working in the field 
up-to-date and aware of 
the most effective means 
of meeting the needs of 
elderly and disabled driv- 
ers. Plans for the 1999 
workshop are under way. 


A Symposium on the 
Ergonomics of One-Person 
Train Operations, spon- 
sored by TDC, the Railway 
Association of Canada, 

the National Research 
Council Canada, and VIA 
Rail, attracted over 


The ergonomic factors 


involved in one-person 
train operations include 
the effects of schedules, 
operations, communications, 
cab design, and equipment 
on the alertness and well- 
being of the sole driver. 


70 participants - a multi- 
disciplinary group of 
regulators, ergonomists, 
operators, suppliers, and 
union representatives - 
from Canada, the U.S., 
the U.K., and Australia. 


The symposium, held 

5-6 May 1997 in Toronto, 
featured papers, presenta- 
tions, and workshops, 
culminating in the devel- 
opment of a consensus 
on priorities for future 
ergonomics research in 
this area. 


Library and 
Information Centre 


The Library and Information 
Centre supports TDC's R&D 
program by identifying 

and delivering information 
published worldwide on 
transportation research 
and related developing 
technologies. 


The library has electronic 
access to a broad range of 
scientific and technical 


literature, in addition to 
its in-house collection of 
books, reports, specialized 
journals and newsletters, 
and videocassettes. A col- 
lection of slides, prints, 
and digital images provides 
illustrations for TDC publi- 
cations, Web pages, and 
presentations. Library staff 
regularly search major 
data-base systems and 

the Internet to retrieve 
information for project 
officers and researchers. 


Reference and interlibrary 
loan services are also 
offered to the transporta- 
tion community. 


Communications 


The Communications Unit 
is responsible for all stages 
of publication production 
leading to the documenta- 
tion and dissemination of 
technical and general 
information on TDC's 
research program. It pro- 


Senior Development Officer 
André Taschereau received 
a Commendation Award 
from Margaret Bloodworth, 
Deputy Minister, Transport 
Canada, at a special event 
in Ottawa, October 1997. 
Mr. Taschereau, a member 
of TDC’s Transportation 
Systems Technology 
Division, was cited for his 
significant contribution to 
electronic navigation on 
the St. Lawrence Seaway. 


His work on the develop- 
ment of a new generation 
of ECDIS (an electronic 
chart display and informa- 
tion system) led to the 
production of Sailsafe, a 
state-of-the-art system 
that enables ships plying 
the Seaway to operate 
safely 24 hours a day, 
365 days a year. 


duces technical papers 

and presentations, exhibits, 
and conference literature. 
The unit is also responsible 
for TDC's Web site (http:// 
www.tc.gc.ca/tdc/index.htm). 
Updated monthly, the site 
includes descriptions of 
research projects, a list of 
publications linked to their 
summaries, and a section 
on TDC news and events. 
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_ Services 


TDC’s Financial, Adminis- 
trative, and Informatics 
services work in close 
cooperation with research 
staff to ensure successful 
delivery of the R&D 
program. These corporate 
units also serve the other 
Transport Canada compo- 
nents that share premises 
with TDC. 


Financial Services 


This unit provides consult- 
ing and advisory services 
to TDC’s research staff, 

as well as a full range of 
financial services. The unit 
ensures compliance with 
the financial requirements 
for TDC’s contracts through 
cost controls, auditing, and 
financial analyses. Financial 
Services also prepares the 
monthly reports needed for 
decision-making and effec- 
tive financial management. 


Administrative 
Services 


Offering a complete range 
of office services, Adminis- 
trative Services manages 
records and supplies, 
handles mail and other 
communication services, 
procures equipment and 
supplies, assists project 
officers with project com- 
pletion procedures, and 
distributes TDC publications. 
This unit also manages a 
$1 million inventory of 
supplies and equipment. 


Informatics Services 


This unit supports effective 
financial and R&D program 
monitoring through provi- 
sion of MIS services and 
management of the local 
area network, office 
automation tools, and 
electronic mail system. 


ae Overview — 


TDC’s base budget expenditures for 1997-98 are compared 
with those for the previous year in the table below. Core 
R&D expenditures increased by 6 percent while overhead 
costs (salaries, administration, and corporate support ser- 
vices) grew by less than 2 percent this year. 


EXPENDITURES FROM TDC BASE BUDGET (Thousands of dollars) 


1996-97 1997-98 

Core R&D Program 4 740 5 030 

Salaries 2 000 2 400 

Administration (travel, communications, supplies, etc.) 530 520 

Corporate Support Services (informatics, other support services) 180 180 

Total 7 450 8 130 

Funds from external sources continued to provide substan- 

tial leverage to the Core R&D program, serving to more 

than double TDC’s base R&D funding in 1997-98. Funds 

provided by departmental, federal, and other sources 

totalled over $5.6 million in 1997-98. 

Additional financial and in-kind contributions by industry, 

government, and other sources increased the overall value 

of TDC’s research program by nearly 40 percent for a total 

of $14.9 million. 

OVERVIEW OF R&D FUNDING — ALL SOURCES (Thousands of dollars) 

R&D Funding Sources 1996-97 1997-98 
TDC Core R&D Program 4 740 5 030 
External Funding Sources 5 960 5 630 

Total R&D Funds 10 700 10 660 
Additional Contributions (estimated) 
from industry, provinces, municipalities, etc. 7 000 4 250 

Total Value of R&D Program 17 700 14 910 
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The table below gives a detailed statement of R&D funds 
and funding sources for the past two fiscal years. Funds 
from external sources accounted for over 50 percent of 
TDC’s total R&D funding in 1997-98. Among Transport 
Canada groups, the Dryden Commission Implementation 
Project provided $1.3 million for research into aircraft 
operations in winter. The Department of Fisheries and 
Oceans/Coast Guard and National Resources Canada’s 
Program of Energy R&D continue to be important research 
partners, together providing over $2.4 million in 1997-98. 


Additional contributions to the research program were 
estimated at $4.2 million this year. Representing shared 
cost, in-kind, and other R&D expenditures that do not flow 
through TDC, these contributions are the result of TDC’s 
financial leveraging efforts. The decrease in contributions 
from the previous year is largely due to the completion of 
a number of large-scale, multi-partner research studies. 


DETAILED STATEMENT OF R&D FUNDING (Thousands of dollars) 


R&D Funding Sources 1996-97 
TDC Core R&D Program 4 740 
External Funding Sources 

Transport Canada Groups 2 950 
Program of Energy R&D (Natural Resources Canada) 1 390 


Department of Fisheries & Oceans/Coast Guard 1 230 
Other Departments & Other Sources 390 


Total R&D Funding 10 700 


Additional Contributions (estimated) 
Industry 3000 | 2 ag 


Government (provincial, federal, foreign) & Other Sources 4000 2 000 
7000 4 250 
Total Value of R&D Program 17700 | 44910 


Multi-Year Value of R&D Program* $41 million $34 milion 


* Represents the total value of all active R&D contracts in a given year 


Tracking TDC’s R&D funding over the last five years, the 
graph below shows fluctuations on the part of all sources, 
with total funding ranging between $10 million and 

$13 million. 


R&D FUNDING SOURCE TRENDS (Millions of dollars) 


1993-94 1994-95 1995-96 1996-97 1997-98 
ES DFO/CG* 1.0 
[J other Depts./Sources 0.8 
il PERD** 1.4 
L_] wstpot 0.0 


J TC Sourcestt 2.5 


ES TDC Base R&D Budget 5.0 


* Department of Fisheries and Oceans/Coast Guard: prior to 1996-97, funding from this source was 
reported under TC Sources 


** Program of Energy R&D - Natural Resources Canada 
National Strategy for the Integration of Persons with Disabilities: program ended 31 March 1996 


T Other Transport Canada sources 
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The chart below provides a breakdown of R&D expendi- 
tures by targeted benefits. Over one-third of 1997-98 
expenditures went towards research aimed at improving 
the safety and security of the Canadian transportation 
system, while nearly another third focussed on R&D 
supporting the development of transportation policy, 
regulations, and standards. 


EXPENDITURES ON TARGETED BENEFITS (Percentage of 1997-98 expenditures) 


Improved Safety & Security oo. 


Development of Policy, 
Regulations, & Standards 


Improved Technology Base 


Energy & Environment 


Improved Productivity/ 


Efficiency 


Reduced Costs 


Accessibility 


Improved Service 


0% 5% 10% 15% 20% 25% 30% 35% 40% 
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The breakdown of R&D funding by program area and 
source presented below illustrates the importance of 
external R&D funds and contributions from industry and 
other sources to TDC’s research program. 


Overall, funding and in-kind contributions from external 
sources totalled approximately $10 million in 1997-98, 
boosting the total value of TDC’s research program to 
more than double its base budget. 


R&D FUNDING BY PROGRAM AREA AND SOURCE (Millions of dollars) 


Air 


Marine 


Road 


Rail 


Accessibility 


Security 


Dangerous Goods 


Human Factors 


Technology Transfer 


Industry/Government Contributions 
iP] External R&D Funds 
Pe TDC R&D Funding 


Note: Funding for ITS projects is included in the appropriate modal program area. 
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TDC’s research program is contracted out to organizations 
in the public and private sectors across Canada. The map 
shows the distribution of R&D expenditures in 1997-98 
by province and the chart gives a breakdown by type of 
R&D performer. 


GEOGRAPHICAL DISTRIBUTION OF R&D EXPENDITURES (Thousands of dollars) 


Foreign: $410 


Total R&D expenditures: $10.6 million 


R&D EXPENDITURES BY PERFORMING ORGANIZATION (Percentage) 


Consultants 


Industry: 
manufacturers, operators, etc. 


Government agencies | 


Universities, non-profit institutes 
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Chart 


ASSISTANT DEPUTY MINISTER 
Safety and Security 


R&D MANAGEMENT BOARD 


(Programs) 


EXECUTIVE DIRECTOR 


Research and Development 


RESEARCH RESEARCH oes 
TECHNOLOGY 
DIVISION 


PLANNING and ANALYSIS and 
DEVELOPMENT SPECIAL PROGRAMS - 
(Ottawa) DIVISION 


COMMUNICATIONS 
and LIBRARY SERVICES 


CURRENT 


TECHNOLOGY 
DIVISION 


INFORMATICS 
SERVICES 


DIRECTOR GENERAL 


Safety Programs, 
Strategies and Coordination 
(Administration) 


TRANSPORTATION 
SYSTEMS 
TECHNOLOGY 
DIVISION 


TECHNOLOGY 
APPLICATIONS 
DIVISION 


FINANCIAL and 
ADMINISTRATIVE 
SERVICES 


Note: The dotted lines indicate temporary reporting relationships. 
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Executive 


Executive Director 
Secretary 


R&D Office (Ottawa) 


Chief, Research Program 


Development 


Chief, Research Planning 
and Coordination 


Senior Advisor, Research 
Planning and Development 


Secretary 


Advanced Technology 


Chief (Acting) 
Senior Development Officer 


Current Technology 


26 Chief 
Senior Development Officer 
Senior Development Officer 


Senior Researcher (Ottawa) 


Technology Applications 


Chief 
Secretary 


Senior Development Officer 
Senior Development Officer 
Senior Development Officer 


Staff 


W.F. Johnson 
Pierrette Germier 


Michael A. Ball 
Shyam Khubchandani 


Arjan Chandan 
Barbara O’Connor-Smith 


Howard Posluns 
Barry B. Myers 


William S.C. McLaren 
Roy S. Nishizaki 
Jean-Louis René 


George Achakji* 


Brian Marshall 


Suzanne McLoughlin 
(to Sept. 1997) 


Claude Guérette 
Lewis Sabounghi 


Sesto Vespa 


Chief 

Secretary 

Senior Development Officer 
Senior Development Officer 


Senior Development Officer 


Transportation Systems Technology 


James D. Reid 
Carole Beaupré 
Charles Gautier 
Ernst Radloff 
André Taschereau 


Research Analysis and Special Programs 


Chief 
Senior Ergonomist 


Senior Ergonomist 


Project Officer, Special Needs 


Senior Research Officer 


Ling Suen 
Rémi Joly 
(to October 1997) 


Alex Vincent 
(effective October 1997) 


Barbara A. Smith 


Trevor N. Smith 
(to January 1998) 


Communications and Library Services 


Head 


Dina Iwanycky 


Financial and Administrative Services 


Manager 


Supervisor, Office Services 


Clerk, Office Services 


Informatics Services 


Senior Systems Analyst 


* Secondment from Transport Canada, Railway Safety Directorate 


Antoine Sidhom 


Robert Daraiche 
(to December 1997) 


Monique Leblanc 


Josée Brousseau 
(effective October 1997) 


Activities | 


The staff of TDC and the Research & Development com- 
ponent in Ottawa (RDO) serve on many scientific and 
professional committees and associations, both within 
Canada and internationally. In 1997-98 they were active 
in the following organizations. 


NATIONAL AND INTERNATIONAL COMMITTEES 


Advantage I-75 (U.S.-Canada Program) 
Board Member: Lewis Sabounghi 


Advisory Committee on Accessible Transportation (ACAT) 


Ling Suen 


Aerospace Industries Association of Canada 
Science and Technology Committee: W.F. Johnson 


Asia Pacific Economic Cooperation (APEC) 
ITS Special Interest Group 


Canadian Representative: Arjan Chandan (RDO) 


Association québécoise du transport et des routes (AQTR) 
Board of Directors: Sesto Vespa 
Environment Committee: Claude Guérette 
Goods Transportation Committee: Sesto Vespa 


Working Group on Environmental Indicators 
related to Transportation: Claude Guérette 


Passenger Transport Committee: Ling Suen 


Canada-EU Technical Cooperation 
Subgroup on Telecommunication and Informatics 


Liaison Committee: Arjan Chandan (RDO) 


Telematics Committee: Lewis Sabounghi 


Canada-France Science and Technology Agreement 
S. Khubchandani (RDO) 


Canada-Japan Science and Technology Agreement 
S. Khubchandani (RDO) 


Canada-U.S. Counterterrorism R&D Group 
Howard Posluns 


Canada-U.S. DOT Memorandum of Understanding 
Co-Chair Rail Addendum Committee: William S.C. McLaren 


Canadian Aviation Regulation Advisory Council 


Contaminated Runway Turbo-Jet Take-Off Performance, 
Representative Surfaces, Ice Protection Harmonization, 
and Airborne Icing working groups: Barry B. Myers 


Canadian Conference of Motor Transport Administrators (CCMTA) 


Load Security Research Technical Advisory Committee: 
Sesto Vespa 


Canadian Marine Advisory Council 


Charles Gautier, Ernst Radloff, 
James D. Reid, André Taschereau 


Canadian National Wind and Waves Committee 


André Taschereau 


Canadian Standards Association 


Subcommittee on Portable Hand Controls: 
Rémi Joly, Barbara A. Smith 


Subcommittee on Transportable Mobility Aids: 
Barbara A. Smith 


Technical Committee on Assistive 
Technologies for Persons with Disabilities: 
Roy S. Nishizaki, Barbara A. Smith 


Vice-Chair, Subcommittee on Mobility Aid Securement 
and Occupant Restraint Systems for Motor Vehicles: 
Roy S. Nishizaki 


Canadian Strategic Highway Research Program 


Executive Committee: Brian Marshall 


Canadian Urban Transit Association (CUTA) 
Bus Design and Maintenance Committee: Claude Guérette 


R&D Coordination Committee: Brian Marshall, 
Arjan Chandan (RDO) 


Strategic Transit Research Program Subcommittee: 
Brian Marshall 


Canadian Working Group on 
Communications Needs and Standards for ITS 


Co-Chair: Arjan Chandan (RDO) 


(aa 
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. Activities 


Canadian Working Group on 
Digital Audio Broadcast Applications to ITS 


Arjan Chandan (RDO) 


Canadian Working Group on Evaluation 
of School Bus Safety Devices 


Coordinator: Claude Guérette 


Centre for Marine Simulation Technical Advisory Group 
Ernst Radloff 


Eighth International Conference on Mobility 
and Transport for Elderly and Disabled People 


Steering Committee: Ling Suen 


Electric Vehicle Association of Canada 


Vice-Chair, Environmental Issues Working Group, 
Electric Vehicle Infrastructure Council: Claude Guérette 


Vehicle Standards Working Group: Michael A. Ball (RDO) 


Federal Aviation Administration/Transport Canada Committee 


Security Bilateral Research and Development Working Group: 


Howard Posluns 


Gas Technology Canada NGV Technical Committee 
Roy S. Nishizaki 


Ice Structure Interaction Committee 
James D. Reid 


Intelligent Transportation Society (ITS) of America 


Standards Committee and Commercial Vehicle Committee: 
Lewis Sabounghi 


Intelligent Transportation Systems 
Society of Canada (ITS Canada) 


Treasurer-Secretary: W.F. Johnson 
Arjan Chandan (RDO), Lewis Sabounghi 


Inter-Agency Committee on Geomatics 
Arjan Chandan (RDO) 


International Organization for Standardization (ISO) 


Canadian Expert, Transport Canada 
204 Working Group 15: Lewis Sabounghi 


NAFTA Transport Consultation Group 
Sub-Group 4 on Science & Technology: W.F. Johnson 


Naval Platform R&D Committee 
Human Factors Sub-Group 5: Remi Joly, Alex Vincent 


North American Border Crossing Coordination Committee 


Lewis Sabounghi 


North American Free Trade Agreement (NAFTA) 
DSRC Harmonization Working Group 


Lewis Sabounghi 


Organizing Committee for ITS World Congress ‘99 
W.F. Johnson 


Railway Research Advisory Board 
W.F. Johnson, William S.C. McLaren 


Sixteenth National Conference on 
Accessible Transport and Mobility 


Organizing Committee: Ling Suen 


Society of Automotive Engineers International 
Committee on Aircraft Ground De/Anti-icing (G12) 


Member of Steering Committee: Barry B. Myers 
Chair, Holdover Time Subcommittee: Barry B. Myers 


Standards Council of Canada 


Canadian Advisory Committee ISO/TC 204 - Transport 
Information and Control Systems Committee 
Secretary: Lewis Sabounghi 


Arjan Chandan (RDO) 


WG15 - Dedicated Short Range Communications 
for TICS Applications Committee 
Chair: Lewis Sabounghi 


Arjan Chandan (RDO) 


Summer/Winter Integrated Friction 
Technologies (SWIFT) Committee 


Jean-Louis René 


Transportation Association of Canada (TAC) 
R&D Council: W.F. Johnson 
Arjan Chandan (RDO) 


Activities 


Trilateral (Canada, Mexico, U.S.) Memorandum of 
Understanding on Science & Technology Cooperation 


W.F. Johnson 


U.S. Department of Transportation ITS Architecture Program 
Canadian Representative: Arjan Chandan (RDO) 


U.S. Ship Structure Committee 


André Taschereau 


U.S. Transportation Research Board (TRB) 
Aircraft/Airport Compatibility Committee: Barry B. Myers 


Alternative Transportation Fuels Committee: 
Michael A. Ball (RDO) 


Board Member: W.F. Johnson 

Chair, Committee on Accessible Transportation: Ling Suen 
Committee on Paratransit: Ling Suen 

Committee on Vehicle User Characteristics: Alex Vincent 


IDEA - Intelligent Transportation Systems Committee: 
Jean-Louis René 


Motor Vehicle Technology Committee: Lewis Sabounghi 


Transit Cooperative Research Program - Transit Operations 
for Individuals with Disabilities Committee: Ling Suen 


Transportation Energy Committee: Michael A. Ball (RDO) 


Working Committee on Rail-Road 
Crossing Safety — Direction 2006 


Jean-Louis René 


INTRA/INTERDEPARTMENTAL COMMITTEES 


Assistant Deputy Minister's 
Committee on Science and Technology 


W.F. Johnson 


Canadian Transportation Agency 
Accessibility Advisory Committee 


Roy S. Nishizaki, Barbara A. Smith, Ling Suen 


Container Tracking and Monitoring - TDC/Port of Montreal 
Ernst Radloff, James D. Reid 


Department of National Defence/Transport 
Canada Bird Strike Committee Canada 


Trevor N. Smith 


Industry Canada Interdepartmental 
Core Working Group on Clean Car (PNGV) 


Michael A. Ball (RDO) 


Industry Canada/Transport Canada Task Force on Strategy 
for Developing an ITS Industrial Base in Canada 


Chair: Arjan Chandan (RDO) 


Interdepartmental Committee on International Science 
and Technology Relations 


Michael A. Ball (RDO) 


Interdepartmental Committee on ITS 
Secretary: Arjan Chandan (RDO) 
W.F. Johnson 


Interdepartmental Committee on Sustainable Transportation 


Michael A. Ball (RDO) 


Interdepartmental Steering Committee on 
Ballard/Ford Fuel Cell Engine Development 


Michael A. Ball (RDO) 


Interdepartmental Steering Committee on Ethanol (ISCE) 
Michael A. Ball (RDO) 


Interdepartmental Transportation Fuels Committee 
Michael A. Ball (RDO) 
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ja Activities 


Interdepartmental Working Group on 
Climate Change Horizontal Technology Table 


Michael A. Ball (RDO) 


Natural Resources Canada Interdepartmental 
Committee on Intellectual Property Management 


W.F. Johnson 


Natural Sciences and Engineering Research 
Council Industrial Advisory Research Group 


Ernst Radloff 


Program of Energy R&D Committees 
Panel Advisory Committee: Michael A. Ball (RDO) 
Panel Member: W.F. Johnson 
Alternate Panel Member: Michael A. Ball (RDO) 


Chair, Electric Vehicle Technology Evaluation: 
Claude Guérette 


Marine Transportation System Efficiency: 
Michael A. Ball (RDO), Charles Gautier, 
James D. Reid, André Taschereau 


Transportation in Ice: André Taschereau 


Alternative Fuel Use; Coal Technologies; Environment; 
Hydrogen & Electrochemistry; Industrial Energy R&D 
Advisory Board; Oil, Gas, & Electricity - Environment, 
Transportation; Tasks 5 and 6 Advisory Committees: 
Michael A. Ball (RDO) 


Technical Advisory Committee to TC R&D Management Board 
Brian Marshall, James D. Reid 


Technology Early Action Measures (TEAM) for Climate Change 
TC Representative: Michael A. Ball (RDO) 


Transport Canada Committees 
Human Factors Committee: Rémi Joly, Alex Vincent 


R&D Management Board: W.F. Johnson, 
Brian Marshall (alternate member) 


Chair: A.E. Pokotylo (RDO) 


Standing Committee on Operations in Icing Conditions, 
Representative Surfaces Working Group: Barry B. Myers 


OTHER SOCIETIES AND ASSOCIATIONS 

Air Transport Association 

American Society of Mechanical Engineers 
Association of Driver Educators for the Disabled 


Canadian Aeronautics and Space Institute 
Council Member: W.F. Johnson 


Cenenien Association for Composite Structures and Materials 
Canadian Operational Research Society 

Canadian Owners and Pilots Association 

Canadian Transportation Research Forum 


Centre d’expérimentation des véhicules électriques du Québec 


Board Member: Claude Guérette 


Enterprise International 


Board Member: Lewis Sabounghi 


Human Factors Association of Canada 
Members of Executive Council: Rémi Joly, Alex Vincent 


Institute for Operations Research 
and the Management Sciences 


Institute of Electrical and Electronics Engineers (IEEE) 
International Marine Transit Association 

National Mobility Equipment Dealers Association 
Radio Technical Commission for Maritime Services 


Society of Naval Architects and Marine Engineers 


Activities 


PAPERS AND PRESENTATIONS 


Through the delivery of papers and presentations on the 
Centre’s research projects and related topics at national 
and international conferences, TDC and RDO professional 
staff ensure the effective transfer of technology. 
Highlights of 1997-98 are listed below. 


Federal government's science and technology support 


Presentation delivered at CANARIE Inc., 
Ottawa, Ontario, July 1997 


Arjan Chandan (RDO) 


Strategy for developing an intelligent 
transportation systems (ITS) industrial base in Canada 


Paper delivered at a Canadian Advisory Committee Meeting, 
Toronto, Ontano, May 1997 


Arjan Chandan (RDO) 


Influence du passage des autobus 
urbains lourds sur la durabilité des chaussées 


Presentation delivered during 
Semaine des infrastructures urbaines 1997, 
Montreal, Quebec, November 1997 


Claude Guérette, El-Hussein Hassan Mohamed 


An overview of ITS development in Canada: the federal role 


Paper delivered at the International Road Federation 
World Meeting - IRF 97, Toronto, Ontario, June 1997 


W.F. Johnson 


Transport Canada and the Transportation Development Centre 


Presentation at the Instituto Mexicano del Transporte, 
Querétaro, Mexico, May 1997 


Brian Marshall 


Canadian wake vortex R&D project 


Presentation to the Air Transport Association-Boeing, 
Government-Industry Wake Vortex Advisory Committee, 
Washington, D.C., April 1997 


Howard Posluns 


Marine Navigation Safety System 


Presentation at the CCG Aids Modernization Workshop, Hull, 
Quebec, June 1997 


and to the Major Industrial Accidents Council Canada, 
Toronto, Ontario, October 1997 


and at the USCG R&D Centre, 
Groton, Connecticut, January 1998 


James D. Reid 


Accessible transportation R&D — National Strategy 
for Integration of Persons with Disabilities 


Presentation to the Spring Meeting of the 
Advisory Committee on Accessible Transportation, 
Ottawa, Ontario, April 1997 


Ling Suen 


Accessible transportation R&D — status report 


Presentation to the Fall Meeting of the 
Advisory Committee on Accessible Transportation, 
Ottawa, Ontario, November 1997 


Ling Suen 


Accessible transportation technology transfer program 


Paper and presentation delivered at the 77th Annual 
Meeting of the U.S. Transportation Research Board, 
Washington, D.C., January 1998 


Ling Suen, Trevor N. Smith, 
Richard Zavergiu, Stacey Struthers 


Demographic trends for customers 
with special transportation needs 


Presentation delivered at the 
National Forum on Passenger Transportation, 
Montreal, Quebec, November 1997 


Ling Suen, Trevor N. Smith 


Economically sustaining advanced traveller information 
systems (ATIS): The Visual Communication Network (VCN) 


Paper published in the Proceedings of the XIII*h 
International Road Federation World Meeting, 
Toronto, Ontano, June 1997 


Ling Suen, Trevor N. Smith 
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Activities 


ITS and the safety of elderly and disabled travellers in Canada 


Paper and presentation published in the Proceedings of 
the 3 World Congress on Intelligent Transport Systems, 
Berlin, Germany, October 1997 


Ling Suen, C.G.B. Mitchell, Uwe Rutenberg 


ITS impact on elderly drivers 


Paper and presentation published in the Proceedings of the 


xiIth International Road Federation World Meeting, 
Toronto, Ontario, June 1997 


C.G.B. Mitchell, Ling Suen 


Making transportation accessible 


Presentation delivered at the Seminar in Urban Studies, 
Concordia University, 
Montreal, Quebec, February 1998 


Ling Suen 


Intel/Sailsafe 


Presentation delivered at the Salon des Aborigénes, 
Ottawa, Ontario, November 1997 


André Taschereau 


Le GPS vulgarisé 


Presentation to Transport Canada during National 
Transportation Week, 
Dorval, Quebec, June 1997 


André Taschereau 


Etude canado-américaine sur la fatigue et la vigilance chez 
les conducteurs de véhicules utilitaires 


Paper delivered at the Annual Meeting of the Association 
québécoise du transport et des routes, 
Trois-Riviéres, Quebec, April 1997 


Sesto Vespa 


Human conditions 
Paper published in Recovery, vol. 8, #2, Summer 1997 


Sesto Vespa 


La fatigue et la conduite sécuritaire d’un camion 


Presentation delivered at the Centre de recherche sur les 
transports, University of Montreal, 
Montreal, Quebec, March 1998 


Sesto Vespa 


Results of studies - Commercial motor vehicle driver rest 
periods and recovery of performance and A 36-hour recovery 
period for truck drivers — Synopsis of current 

scientific knowledge 


Presentation to Hours-of-Service Review, 
Toronto, Ontario, June 1997 


Sesto Vespa 


Results of study —- Commercial motor vehicle 
driver rest periods and recovery of performance 


Presentation at the Annual Meeting of the Canadian 
Conference of Motor Transport Administrators (CCMTA), 
Fredericton, New Brunswick, May 1997 


Sesto Vespa 


Study of commercial motor vehicle driver rest periods and 
recovery of performance in an operational environment 


Paper and presentation delivered at the Third International 
Conference on Fatigue and Transportation, 
Fremantle, Australia, February 1998 


Sesto Vespa 


The driver fatigue and alertness study: 
from research concept to safety practice 


Paper and presentation delivered at the International Large 
Truck Safety Symposium, 
Knoxville, Tennessee, October 1997 


Sesto Vespa, Debbie Freund 


U.S.-Canada study of commercial motor 
vehicle driver fatigue and alertness 


Paper published in the Proceedings of the xziIth 
International Road Federation World Meeting, 
Toronto, Ontario, June 1997 


and in the Proceedings of the Traffic 
Safety on Two Continents Conference, 
Lisbon, Portugal, September 1997 


Sesto Vespa, Debbie Freund 


Results from ice navigation study 


Presentation to the Canadian Marine Advisory Council, 
Montreal, Quebec, March 1998 


Alex Vincent 


Activities 


OTHER ACTIVITIES 


In addition to the above, Toc and RDO also participated in 


the following events. 


American Trucking Association's Technical Conference 
on Managing Fatigue in Transportation 


Tampa, Florida, April 1997 
Sesto Vespa 


Association of American Railroads - Workshop on 
Rail Defect Detection, Removal Policies, 
and Broken Rail Detection Technologies 


Pueblo, Colorado, July 1997 
Roy S. Nishizaki 


American Society for Testing and Measurement — Federal 
Aviation Administration (FAA) Seventh International 
Civil Aviation Security Conference 


Washington, D.C., June 1997 


Howard Posluns 


Canada-u.S. Counterterrorism R&D Bi-Annual Meetings 


Washington, D.C., May 1997 
Ottawa, Ontario, December 1997 


Howard Posluns 


Canadian Trucking Association Annual Convention 
Quebec City, Quebec, June 1997 
Sesto Vespa 


Canadian Urban Transit Association Annual Meeting 
Montreal, Quebec, November 1997 


Claude Guérette 


Commercial Vehicle Data - Meeting on Future Activities 
Laval University, Quebec, Quebec, March 1998 
Expert Panelist: Sesto Vespa 


Communiqué, Journal of the Human Factors 
Association of Canada 


Editor-in-Chief: Rémi Joly 


DIVINE Concluding Conference 
Ottawa, Ontario, June 1997 
Claude Guérette 


Electric Vehicle Association of Canada Conference on 
Understanding Inhibitions to the Commercialization of EVs 


Oakville, Ontario, June 1997 
Michael A. Ball (RDO) 


Electronic Commerce and EDI Conference and Symposium 
Orlando, Florida, March 1998 
Ernst Radloff 


FAA First International Flight Operational 
and Quality Assurance Symposium 


Los Angeles, California, November 1997 
Howard Posluns 


Fourteenth International Electric Vehicle Symposium 
Orlando, Florida, December 1997 
Claude Guérette 


Global Analysis and Information Network (GAIN) Conference 


London, U.K., May 1997 
Howard Posluns 


International Flight Data Monitoring Meeting 
Ottawa, Ontario, March 1997 
Host: Howard Posluns 


International Organization for Standardization (ISO) TC 204 


Annual Meeting 
Berlin, Germany, October 1997 


W.F. Johnson 


International Road Federation World Meeting —- IRF 97 
Toronto, Ontario, June 1997 


Member, Technical Planning Committee: W.F. Johnson, 
Lewis Sabounghi 


Laval University, Project OCTOPUS 


President, Advisory Committee: Sesto Vespa 


a5 


a4 


=e Activities 


Ministére des Transports du Québec and Société 
d‘assurance automobile du Québec Round Table Meeting 


Montreal, Quebec, June 1997 
Invited Guest: Sesto Vespa 


NASA First Wake Vortex Dynamic Spacing Workshop 
Langley Research Center, Hampton, Virginia, May 1997 
Howard Posluns 


National Mobility Equipment Dealers 
Association Annual Conference 


Reno, Nevada, February 1998 
Invited Guest: Barbara A. Smith 


Operation Lifesaver Canada 


Committee on Rail-Road Crossing Safety: Jean-Louis René 


Optical Society of America Annual Conference 
Baltimore, Maryland, May 1997 
Ernst Radloff 


Rural Advanced Technology and Transportation 
Systems International Conference 


Big Sky, Montana, August 1997 
Brian Marshall 


Society of Automotive Engineers — Aircraft Ground 
De/Anti-Icing Committee Annual Meeting 


Pittsburgh, Pennsylvania, June 1997 
Barry B. Myers 


TC Exhibition, Airshow Canada 
Abbotsford, British Columbia, August 1997 
Howard Posluns 


TC-FAA Bilateral R&D Working Group Meeting 
Atlantic City, New Jersey, October 1997 


Howard Posluns 


TC International Wake Vortex Meeting 
Ottawa, Ontario, December 1997 
Host: Howard Posluns 


Technology and the Flight Deck Symposium 
Vancouver, British Columbia, August 1997 


Member, Organizing Committee: Howard Posluns 


Third World Congress on Intelligent Transport Systems 
Berlin, Germany, October 1997 
W.F. Johnson, Lewis Sabounghi, Ling Suen 


U.S. Department of Energy Conference on Policies for Fostering 
Sustainable Transportation Technologies 


Asilomar, California, August 1997 
Invited Guest: Michael A. Ball (RDO) 


U.S. National Oceanic and Atmospheric Administration 1997 
Beacon Manufacturers’ Workshop 


St. Petersburg, Florida, May 1997 


Howard Posluns 


Visiting Delegations - Comprehensive Transport Management 
Training Program, People’s Republic of China 


Montreal, Quebec, June 1997 and October 1997 


Wheels in Motion ‘97 - Third National Workshop 
for Driver Rehabilitation Specialists 


Halifax, Nova Scotia, May 1997 


Co-organizer: Barbara A. Smith 


Windsor Workshop on Transportation Fuels, 1997 
Toronto, Ontario, June 1997 
Michael A. Ball (RDO), Roy S. Nishizaki 
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AGE FROM THE 
Executive Director 


I am pleased to present our 1998-99 Annual Review, summarizing the 
activities and accomplishments of the Transportation Development 
Centre (TDC) for the fiscal year ended 31 March 1999. 


In 1998-99 TDC consolidated its position within Transport Canada’s new 
framework for research and development, taking an active part in setting 
departmental R&D priorities and continuing as the primary delivery ser- 
vice for R&D projects. As always, its program supported safety and securi- 
ty, policy, and program priorities through innovative research in all 
transportation modes. 


This year also saw a strengthening of TDC’s leadership in the formulation 
of science and technology strategies for Canada. Multimodal conferences, 
such as the Fatigue in Transportation Workshop, and cooperative work 
with all levels of government, industry, and research institutes helped to 
ensure that Canada remains at the forefront of transportation technology. 


Two TDC project officers received prestigious awards this year. The hon- 
ours went to Barry Myers for his work on winter aviation operations and 
Sesto Vespa for his research on operator fatigue. My congratulations to 
them both. 


I would also like to commend all staff members for their hard work, dedi- 
cation, and excellence, and to thank our sponsors, research clients, and 
partners for helping to make 1998-99 a year of solid achievement. 


WILLIAM F. JOHNSON 
Executive Director 
Research and Development 
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BOMBARDIER AEROSPACE 


TDC, Transport Canada’s centre of 
excellence for research and develop- 
ment, manages a multimodal R&D 
program aimed at improving the safe- 
ty, security, energy efficiency, and 
accessibility of the Canadian trans- 
portation system, while protecting 
the environment. The Montreal-based 
centre is one component of the de- 
partment’s Research and Development 
organization, under the Safety and 
Security Group. The other, based in 
Ottawa, is responsible for departmen- 
tal coordination, interdepartmental 
programs, and strategic planning. 
TDC’s mandate is to enhance the de- 
partment’s technological capability, 
to address the department's strategic 
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objectives and federal government 
priorities, and to promote innovation 
in transportation. 


TDC is headed by the Executive Direc- 
tor, Research and Development, and 
staffed by a multidisciplinary team of 
engineers, planners, economists, and 
ergonomists, who plan and formulate 
projects in collaboration with depart- 
mental clients. A research library and 
a communications unit document and 
disseminate information. Financial, 
administrative, and informatics ser- 
vices provide corporate support. 


R&D Program 


TDC’s R&D program includes activities 
in all transportation modes and all 
stages of the innovation cycle - from 
concept definition to demonstration 
and deployment. The projects are 
contracted out to the agencies best 
qualified to perform the work. 
Contractors range from consultants, 
manufacturers, and operators to 
research groups and universities. 


Working closely with Transport Canada 
clients, TDC’s professional staff plan 
and organize activities throughout a 
project and facilitate application of 
the end products in Canada’s trans- 
portation network. They also provide 
a range of technology intelligence 
services for Transport Canada and 
other Canadian stakeholders. 


CANADIAN NATIONAL RAILWAYS 
t 


The greater part of the program ad- 
dresses the specific concerns of the 
Safety and Security Group. Many proj- 
ects are part of long-term initiatives 
with broad objectives, such as increas- 
ing aviation safety through improved 
flight data monitoring; others include 
cooperative ventures with various gov- 
ernment departments, the provinces, 
and industry. 


Internationally, TDC cooperates with 
research groups in many countries, 
including the United States, Mexico, 
the United Kingdom, France, Belgium, 
Russia, Norway, and Finland, as well 


© 
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as with regional economic associa- 
tions such as NAFTA, APEC, and the 
European Union. It participates in 
major cooperative ventures through 
memoranda of understanding, inter- 
governmental agreements, and scien- 
tific exchanges. 


As well as developing new technology, 
TDC supports decision-making through 
its intelligence-gathering activities, 
providing clients with information and 
expert advice related to the impacts 
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ile 


of technology on critical transporta- 


tion issues. This year, for example, 
TDC provided timely input into the 
debate on operator fatigue, a topic 
that has been studied under its hu- 
man factors program. 


Program Priorities 
and Funding 


R&D expenditures are administered by 
an R&D Management Board responsible 
for monitoring all Transport Canada 
R&D and for establishing the alloca- 
tion of the central R&D funds. A 
Technical Advisory Committee (TAC) 
provides the Board with specialist 
and technical input on R&D priorities. 
The R&D Office in Ottawa leads this 
committee and TDC is a member. 


Special programs augment departmen- 
tal funding. In 1998-99 they included: 


the federal Program of Energy 
Research and Development, 
administered by the interdepart- 
mental Panel on Energy Research 
and Development and chaired by 
Natural Resources Canada 


@ the New Initiatives Fund of 
the National Search and Rescue 
Secretariat, administered by the 
Department of National Defence 


Joint and cost-shared initiatives with 
other departmental and federal orga- 
nizations, provinces, municipalities, 
and industry provide another source 
of funding. In addition, in 1998-99, 
financial support came from NASA, the 
Federal Highway Administration, and 
the Federal Aviation Administration 
for specific activities under joint 
programs with the U.S. 


The Financial Overview on page 19 
provides a detailed breakdown of 
TDC’s funding and funding sources 
for 1998-99. 
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Air Transportation 


The Joint Winter Runway Friction 
Measurement Program, initiated in 
1996, continues to expand its data- 
base on the many factors that affect 
runway friction. The 1998-99 winter 
included first-time tests on a NASA 
B757 research aircraft, as well as fur- 
ther tests with the National Research 
Council Canada’s Falcon 20 and a 

de Havilland Dash 8. Two important 
findings are that, contrary to earlier 
theories, aircraft groundspeed has a 
negligible effect on braking coeffi- 
cients and vertical load is a primary 
influence on friction measurements. 


Canadian participants are TDC, other 
Transport Canada groups, the National 
Research Council Canada, and the 
Canadian Department of National 
Defence. International members in- 
clude the U.S. Federal Aviation 
Administration, NASA, the U.S. Air 
Force, the International Civil Aviation 
Organization, the European Joint 
Aviation Authority, French and 
Norwegian civil aviation authorities, 
aviation industries, and equipment 
manufacturers. 
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... Innovative technology is essential to maintaining Canada’s global 


competitiveness in the transportation sector. 


Margaret Bloodworth, Deputy Minister of Transport 


A PC-based visualization system that 
can accurately reconstruct recorded 
flight data as animations of aircraft 
flight paths and cockpit data entered 
the market in March 1999. The 3D 
Flight Animator is one of the tools 
developed under TDC’s flight data 


Sample screen of the 3D Flight Animator 


monitoring program, an initiative 
supported by Transport Canada’s 
Safety Programs, Strategies and 
Coordination Directorate and Civil 
Aviation Directorate. 


More economical and easier to use 
than earlier visualization tools, the 
animator is based on proven software 
technology and is compatible with 
most flight data recording systems. In 
addition to the expected applications 
in aircraft accident reconstruction and 
pilot training programs, the 3D Flight 
Animator could be adapted for use 
with a variety of modelling and simu- 
lation data. 


R&D 


ighlights 


A C/FIMS™ sensor embedded in the leading edge of a Fokker F-100 aircraft 


Trials with a four-sensor contami- 
nant/fluid integrity measuring 
system (C/FIMS™), developed by 
AlliedSignal Canada Inc. of Etobicoke, 
Ontario, have proved successful. The 
system is designed to warn pilots of 
contamination on aircraft wings prior 
to takeoff. Installed on a Fokker 
F-100 aircraft, the C/FIMS™ was tested 
in a wide range of winter conditions, 
with and without anti-icing fluids. 
Researchers found that the results 
correlated well with pilot observations, 
airport weather data, and holdover 
time tables. 


The system is now in operational use 
and plans are under way for installa- 
tions on other aircraft designs. 
Regulators are considering its ap- 
proval as a primary warning system. 
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Marine Transportation 


Two innovative projects designed to 
increase productivity and efficiency 
at the Port of Montreal drew consi- 
derable interest this year. The first 

of these intermodal initiatives, imple- 
mentation of Web-based electronic 


data interchange (EDI) services, in- 
volves analysis of business processes 
and information interchange between 
stakeholders (trucking, rail, shipping, 
and port authorities) and develop- 
ment of Web-based EDI. The system 
will not only eliminate paperwork, it 
will also reduce communication delays 
and congestion at the terminal. 


The second project will integrate data 
from automatic equipment identifica- 
tion (AEI) tags and state-of-the-art 
optical character recognition (OCR) 
technology to allow automated iden- 
tification of rail cars and containers 
at the port. The OCR uses high-speed, 
high-resolution, line-scan cameras to 
recognize container identification 
numbers. This information is trans- 
mitted to a host computer and com- 
bined with the AEI rail-car readings to 
produce a real-time train consist list. 


TDC Annual Review 1998-99 


R&D 


TDC began work with Transport 
Canada’s Marine Safety Directorate, 
the U.S. Coast Guard, and the Institute 
for Marine Dynamics to validate a 
water forces analysis capability 
(WFAC) computer program for assess- 
ing the effectiveness of life jackets. 
The validation tests are based on the 
performance of a newly developed 
sea-water instrumented mannequin 
(SWIM). SWIM mimics the movement 
and dynamics of a person in water, 
and allows testing over a much 
broader range of sea states and 
environmental conditions than was 
possible with human subjects. Once 
validated, WFAC will allow for more 
stringent testing and improved 
designs, especially for children’s 

life jackets. 
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Plans for a new application of TDC- 
developed detection and tracking 
technology were finalized in spring 
1999. The technology, comprising an 
artificial intelligence tracker, a high- 
speed scanner, and a marine radar 
interface, has already proved success- 
ful in search and rescue exercises. 


After adaptation for detection of 
small ice hazards, the system will 
undergo in-service trials on a shuttle 
oil tanker off Canada’s east coast. The 
new application promises to increase 
Operational safety and efficiency by 
detecting hazards that cannot be 
picked up by conventional radar. 


Road Transportation 


COMPUTER SCIENCE AND APPLICATIONS, INC. 


Planning for in-service trials of tech- 
nological aids to detecting and 
managing fatigue began in summer 
1998. Part of a long-term cooperative 
program with the U.S. to improve 
fatigue management in commercial 
vehicle operations, the trials will 
assess the effectiveness of in-vehicle 
monitoring and instruments such as 
the actigraph (a device that detects 
fatigue by measuring wrist movement). 


The research team will collect base- 
line and operational data from drivers 
on night shifts and other schedules 
known to induce fatigue. After ana- 
lysing this data, they will report on 
individual differences in susceptibility 
to fatigue, the effects of the aids on 
safety and driver performance, and 
any practical problems encountered. 
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The findings will provide input to the 
development of performance-based 
fatigue management programs. 


ae 


Bus axle/suspension test stand 


Development of an analytical model- 
ling tool that will allow designers and 
manufacturers to evaluate and opti- 
mize bus suspension systems 
reached its second phase this year. 
Researchers are laboratory testing a 
bus axle and suspension system using 
various dampers, including adjustable 
units, for optimal damping. The test 
results will be integrated into the 
phase one tool, along with the capac- 
ity to model coupling between axles, 
suspension, seat, and driver. The next 
step will be to validate the enhanced 
version through on-the-road trials. 


HAMILTON STREET RAILWAY CO. 


Natural gas-fuelled transit bus 


© 
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Tests to date have established that 
damping, tire pressure, and road 
roughness are the primary factors 
affecting suspension performance. 


In a joint undertaking with the 
Canadian and U.S. gas research insti- 
tutes, TDC is participating in the for- 
mulation of recommended practices 
for the design and integration of 
natural gas fuel systems for vehi- 
cles. The practices will help to ensure 
that these systems are safe and reli- 
able, as well as cost-effective to in- 
stall and maintain. Data collection 
and analysis are focussed on medium- 
duty and heavy-duty trucks and full- 
sized transit buses. 


The project includes preparation of 
technical information comparing U.S. 
and Canadian codes and regulations 
related to natural gas vehicles, and 


investigation of harmonization issues. 


Rail Transportation 


Performance trials of a new steered- 
frame freight car truck took place 
this year in British Columbia. Parallel 
tests with standard freight car trucks 
provided a baseline for comparison. 
Instrumented wheelsets on each truck 
measured wheel-rail forces and lateral- 
vertical force ratios, while the angles 
of attack of wheel to rail were mea- 
sured on the curves of the winding 
test track. 


The trials demonstrated the superiority 
of the steered-frame freight car truck 
on all counts. Wheel-rail alignment re- 
mained excellent even in the tightest 
curves, and the lateral-vertical force 
ratios were half those of the standard 
trucks (the lower the ratio, the greater 
the stability). In addition, the low 
angles of attack indicated a good roll- 
ing resistance. These promising results 
confirmed that the new truck could in- 
crease safety, as well as decrease costs 
through reduced energy consumption 
and wear on wheels and rail. 
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Single-cylinder research engine 


Work to support the reduction of 
locomotive emissions expanded this 
year. A study confirmed the feasibility 
of a simplified protocol for testing 
fuel additives. Such additives can 
reduce fuel consumption and harmful 
emissions, but the expense and com- 
plexity of current tests discourage 
their development. The simplified 
protocol, using a single-cylinder re- 
search engine, would be fast, eco- 
nomical, and compliant with the 

new U.S. Environmental Protection 
Agency (EPA) regulations. 


In related projects, researchers are 
examining the impact of the EPA 
regulations on the Canadian railway 
industry and assessing the feasibility 
of introducing natural gas-fuelled 
locomotives in Canada. 
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Transportation of 
Dangerous Goods 


Two reports released this winter shed 
further light on the performance of 
pressure relief valves (PRVs), the 
subject of long-term TDC-Transport 
Dangerous Goods Directorate research. 
Used to control energy accumulation 
and storage in tanks carrying inflam- 
mable liquids, and thus reduce cata- 
strophic explosions, PRVs do not 
always behave as expected when 
exposed to high temperatures. 


The first report, giving the preliminary 
results of an energy storage study, 
confirms that PRV operating character- 
istics significantly affect energy stor- 
age in tanks subjected to fire and can, 
in some cases, lead to tank failure. 
The second describes the final phase 
of commercial PRV testing, involving 
an evaluation of full-size tanker valves. 


A TDC project completed in 1997 
developed thermographic technology 
to detect deterioration of tank-car 
insulation. Its success created a need 
to set criteria for assessing tank 
insulation defects discovered by the 
new method, and this work began in 
August 1998. 


Researchers are using thermal analysis 
of a typical tank to establish critical 
defect shapes, sizes, and areas. De- 
fects will be ranked according to their 
significance, based on thermal model- 
ling studies. The research team will 
also produce a manual for inspectors, 
covering types of defects, their sever- 
ity, and recommendations for action. 


R&D 


Security 


PHOTO FEATURES LTD. 


This program, a long-term cooperative 
effort with Transport Canada and U.S. 
security authorities, tripled in value 
in 1998-99, reflecting the growing 
concern in this area. The program's 
first priority is the development and 
effective use of explosives detection 
systems (EDS) for carry-on and 
checked baggage. 


ighlights 


Researchers are investigating a number 
of promising technologies: 


# a combined metal/explosives sensor 

a boarding pass analyser based on 
short-wave infrared radiation 

# an electrochemical sensor 

@ a one-step laser-based detector 

¢ a multi-point detection system 


All EDS under study are evaluated for 
effectiveness, false alarm rate, ease 
of use, intrusiveness, and training 
and maintenance requirements. The 
results of these evaluations will allow 
Transport Canada to establish a 
performance-based standard for EDS 
and to prepare an EDS implementation 
plan. 


Other important areas of research are 
the seamless integration of EDS with 
regular baggage-scanning equipment, 
to provide reliable, speedy security 
procedures; system integration and 
data fusion, to make the best use and 
presentation of security information; 
and human factors aspects of airport 
security (see page 10). 


Transportation Accessibility 


A portable lift for intercity buses 
met the approval of both industry 
and consumers at a demonstration 
in February 1999. The new lift over- 
comes most of the drawbacks of 
similar equipment for boarding and 
disembarking passengers in wheel- 
chairs. It can be stowed on board, 
handled by the driver alone, and 
deployed and returned to storage in 
well under ten minutes. Consisting 
of a curved monorail with a standard 
aircraft boarding chair, the lift is 
also relatively light and inexpensive. 
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A group of travellers with sensory and 
cognitive disabilities took part in an 
evaluation of wayfinding technolo- 
gies at Edmonton International 
Airport this fall. They assessed the 
helpfulness of "talking" signs, audio 
loop systems, an auditory pathway, 
and text displays based on cathode 
ray tube (CRT) and light emitting 
diode (LED) technologies. After the 
trials, they completed questionnaires 
and discussed their findings with a 
research team. 
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While all these systems proved useful, 
the auditory pathway, which guides 
travellers through the terminal, was 
the most successful. The researchers 
developed recommendations for im- 
provements to each technology, based 
on the test group’s comments. They 
also drew up an implementation plan 
for the Edmonton Airport Authority. 


Passagers 
Cay oe seulement 


Canada’s Aging Population: 
Transportation Safety and Security, 
a report released in July 1998, is a 
valuable reference for policy makers, 
rehabilitation professionals, transit 
authorities, researchers, and advocate 
groups. Based on an extensive litera- 
ture review and input from experts 

in the field, the report covers current 
research and initiatives to ensure 
the safety and security of the ever- 
increasing elderly population in all 
transportation modes. Its recommen- 
dations for best practice in each 
mode stress the importance of con- 
sulting with elderly travellers before 
implementing changes. 


R&D 


Human Factors 


A study on ice navigator fatigue 
wound up in spring 1998. The aim 
was to determine how current work 
schedules affect Canadian ice naviga- 
tors manning foreign vessels in Arctic 
waters. The research team analysed 
extensive data gathered through a 
literature review, interviews, ques- 
tionnaires, and navigators’ log books. 


ighlights 


The analysis showed that although 
schedules are an important factor, 
working conditions, workplace design, 
weather, and ice conditions also sig- 
nificantly affect fatigue levels. The 
team suggested schedules based on 

a 24-hour period and improvement of 
all factors found to increase fatigue. 
Their recommendations are being 
considered in the current review of 
Canadian Crewing Regulations. 


Reflecting Transport Canada’s com- 
mitment to ensuring the most effec- 
tive airport security possible, a 
human factors evaluation of security 
equipment and procedures began 
this year. The first step involved a 
trial of an explosives detection sys- 
tem temporarily installed at Dorval 
and Lester B. Pearson international 
airports. Researchers interviewed 
operators and observed them and the 
equipment in action. They also sat in 
on training sessions and studied the 
training materials. 


Research in this area is expected to 
increase, addressing operators, tech- 
nology, certification, and the opera- 
tional environment. 
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Intelligent Transportation Systems (ITS) 


OC TRANSPO 


A bus transit simulation model, 
originally developed for the Ottawa- 
Carleton region, was enhanced this 
year to allow application to a range 
of transit systems. It now has the 
capacity to handle multiple bus routes 
and detailed simulations of the inter- 
action between buses, other traffic, 
and traffic control systems. The new 
model was used to assess the benefits 
and costs of various measures that 
would give transit vehicles priority 
over other traffic. 
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Trials indicated that minor modifica- 
tions to the timing of traffic lights 
could result in marked improvement 
in bus travel times and overall traffic 
flow. The combination of extended 
time for green lights (activated on 
the approach of a bus) and dedicated 
bus lanes is most effective in reduc- 
ing delays. 


A demonstration of coded audio 
telemetry for dedicated short range 
communications proved the feasibility 
of using such a system for vehicle- 
to-roadside communications in ITS 
applications. Audio telemetry could 
offer a useful alternative to conven- 
tional radio frequency transponders 
where radio frequencies are already 
overloaded. 


RICK RADELL PHOTOGRAPHY 


Automated toll collection on Highway 407 


The demonstration was part of a con- 
tinuing project to assess the techni- 
cal and commercial potential of the 
technology and to identify the most 
promising applications. Further trials 
over a range of data rates, separation 
distances, and vehicle speeds are 
under way. 


comes 


The World Economic Forum has rated Canada’s transportation 


sector as one of the best in the world. 


David M. Collenette, Minister of Transport 


This section features examples of TDC 
projects that have led to continuing 
benefits to the Canadian economy 
and society. 


The U.S.-Canada commercial vehicle 
driver fatigue and alertness study, 
completed in 1996, gave new impetus 
to a review of the controversial hours- 
of-service (HOS) regulations in both 
countries. This year TDC published a 
report on recommended options for 
changes to the HOS, based on the 
extensive data obtained from the 
study and from follow-up research. 
Experts from TDC, Transport Canada 
Road Safety, the Defence and Civil 
Institute of Environmental Medicine, 
the University of Toronto, the Sleep 
Disorders Centre of Toronto, the 
Wellesley Central Hospital, Human 
Factors North, and Rhodes & Associ- 
ates worked together to develop the 


options. They are designed to allow 
maximum safety and quality of life 
for drivers without compromising 
productivity. Regulators and trucking 
operators on both sides of the border 
are now studying the report. 


A recent joint study with the U.S. 
National Center for Atmospheric 
Research, conducted under TDC’s long- 
term program on winter aviation op- 
erations, examined the relationship 
between visibility and snowfall. The 
research team found that it is more 
complex than previously thought, 
varying broadly with the type of snow 
crystal and the degree of crystal rim- 
ing, aggregation, and wetness. The 
project also demonstrated that visi- 
bility at night can be twice as great 
as it is during the day for the same 
snowfall intensity. 


TODAY’S TRUCKING 


This work led to a new, more conser- 
vative chart on visibility versus 
snowfall intensity. Published this 
year in a Transport Canada Air Carrier 
Advisory Circular, the chart is now 
being used by Canadian carriers and 
is under consideration in the United 
States. 


An innovative ship predictor system 
(SPS) developed in TDC work has 
recently been integrated with an 
advanced ship autopilot system to 
provide a new level of safety and 
precision for navigation in confined 
and open waters. The SPS, based on 
mathematical modelling complement- 
ed by a neural network, includes data 
acquisition, prediction, and display 
components. In combination with the 
autopilot it allows ships to maintain 
a course within a few metres of a 
predetermined track. Such accuracy 
will not only significantly increase 
safety, it will also lead to substantial 
savings in fuel and operating costs. 


TDC Annual Review 1998-99 


BE erosn erates SSeS 
Suoyerciocsty Sansntsous a 


| Transportation Resi Hf 
| Development os uy 
I Centre 


Canada 


In September 1998, TDC published 
Making Transportation Accessible - 
A Canadian Planning Guide. Based 
on long-term consultation and co- 
operative research, the guide is a 
comprehensive record of Canadian 
experience and best practice in trans- 
portation accessibility. It covers all 
modes of transport, from trip plan- 
ning and terminal design to innova- 
tive equipment and operator training 
programs, with each section written 
by an expert in the field. 


The guide is proving to be an invalu- 
able reference for all those interested 
in accessibility. Over 300 copies have 
already been sold to policy makers, 
planners, designers, and rehabilitation 
program managers, not only in Canada, 
but also in the U.S. and Europe. 
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After two years of consultation, a 
voluntary code of practice for interci- 
ty bus accessibility was ratified in 
October 1998. TDC’s knowledge of 
needs, costs, and technical and 
operational factors, based on many 
years of intercity bus research, helped 
regulators, the bus industry, and con- 
sumers to reach a consensus. The 
federal government promotes volun- 
tary codes as an effective means of 
gaining industry compliance with 
measures to improve services. 


The code sets guidelines for the safety 
and accessibility features of equipment 
and service. Transport Canada, in mon- 
itoring observance of the guidelines, 
has noted a positive response from 
both operators and disabled travellers. 


TODAY’S TRUCKING 


In the mid-nineties, to help transport 
operators improve safety and produc- 
tivity in their fiercely competitive 
business, TDC began to study the 
features of successful safety incentive 
programs. This work has now culmin- 
ated in the development of a manual 
on how to implement incentive 
programs, a cooperative effort by 
TDC, the Canada Safety Council, and 
other research groups. The manual 
gives detailed, practical advice on 
every step from planning to follow- 
up, and stresses the need for commit- 
ment and communication throughout 
the process. 


OLOGY 
Transfer 


..- by working together and fostering a better understanding of all 


points of view, we can continue to find solutions. 


Margaret Bloodworth, Deputy Minister of Transport 


The acquisition and dissemination 

of technology intelligence are high 
priorities for TDC. Professional staff 
monitor developments of potential 
interest to the department; host in- 
ternational delegations; initiate and 
participate in seminars, workshops, 
and conferences; and serve on na- 
tional and international committees. 
Some highlights from 1998-99 follow. 
Listings of committee and association 
memberships, presentations, and 
papers begin on page 26. 


REVENUE CANADA 


In June 1998, delegations from 
Canada, the U.S., and Mexico signed 
a NAFTA agreement on transporta- 
tion R&D cooperation. The signing 
took place at the Fifth Annual Plenary 
Meeting of the NAFTA Land Transport 
Standards Subcommittee and Trans- 
portation Consultative Group, hosted 
by TDC in Montreal. A NAFTA working 


> 


group, co-chaired by TDC’s Executive 
Director, was responsible for the 
groundwork leading to this event. 


The agreement covers a five-year plan 
for collaborative R&D: 


¢ to promote safety, security, and 
trade 

# to reduce the adverse environmen- 
tal effects of transportation 

¢ to facilitate infrastructure renewal 
and maintenance 

to improve accessibility and mobil- 
ity for disabled travellers 


TDC will work with two other research 
organizations - the U.S. Volpe 
National Transportation Systems 
Center and the Mexican Transport 
Institute - to ensure implementation 
of the plan. 


Over 75 representatives of all trans- 
portation modes got together for 
the first time to discuss Fatigue in 
Transportation: Multimodal Issues 
and Solutions at a TDC-sponsored 
workshop held in Ottawa, 15-16 
October 1998. Participants included 
human factors specialists, regulators, 
operators, physiologists, and kinesiol- 
ogists. Presentations covered current 
scientific knowledge and concepts, 


recently developed fatigue manage- 
ment programs, and industry perspec- 
tives. In working group sessions, 
participants reached consensus in 
several areas. Transport Canada and 
other stakeholders are reviewing the 
workshop recommendations on coun- 
termeasures, implementation strate- 
gies, and R&D priorities. 


A Workshop on Intelligent Transpor- 
tation Systems (ITS) Standards held 
on 23 March 1999 in Ottawa featured 
presentations on Canadian, U.S., and 
European developments, as well as on 
interoperability issues. The workshop, 
organized by Agra Monenco Quebec 
Inc. for co-sponsors ITS Canada and 
TDC, attracted over 35 representatives 
of international ITS interests from 
government, industry, and research 
organizations. 


The discussion groups that wound up 
the event considered the development 
of ITS standards from both vehicle 
and infrastructure perspectives. Work- 
shop recommendations included a call 
for a Canadian approach that recog- 
nizes our unique position regarding 
climate, language, and demographics. 


The interest in Flight Data Monitoring 
(FDM) is growing apace. An Interna- 
tional FDM Workshop held in Ottawa, 
24-26 June 1998 drew 140 partici- 
pants, almost three times as many 

as the 1997 workshop. The aviation 
community is increasingly recognizing 
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that continual collection and analysis 
of in-flight data are cost-effective 
ways of improving aviation safety 
and operational efficiency. 


TDC, the Transportation Safety Board 
of Canada, and the International 
Society of Air Safety Investigators 
co-sponsored the event. The busy 
schedule included 30 presentations 
on current technology and FDM status 
in Canada, the U.S., and Europe, as 
well as a panel discussion on the 
sensitive area of data security. 
Participants indicated that those 
already practising FDM are committed, 
not only to the process, but also to 
encouraging others to join them. 


TDC hosted an ad hoc meeting 

of three Society of Automotive 
Engineers (SAE) groups - the G-12 
Steering Committee, the G-12 Fluids 
Sub-Committee, and the G-12 Holdover 
Time Sub-Committee - on 18-19 
March 1999 in Montreal. The meeting 
was convened to finalize proposed 
amendments to Aerospace Materials 
Specifications 1428D, the specifica- 
tions for SAE Types II, III, and IV anti- 
icing fluids. The amendments deal 
with laboratory testing procedures for 
anti-icing fluids and the use of such 
tests to qualify new fluids. 


Thirty-four representatives of govern- 
ments, air carriers, fluid manufactur- 
ers, and research organizations from 
Canada, the U.S., the U.K., Germany, 
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and France took part in the debate. 
At the end of the meeting, the proce- 
dures as defined by the Université du 
Québec a Chicoutimi were accepted, 
but a number of points must still be 
resolved. 


An information session held on 

30 April 1998 highlighted recent 
developments in TDC’s advanced 
radar detection program. This long- 
term undertaking is funded by the 
National Search and Rescue 
Secretariat's New Initiatives Fund, 
the Program for Energy Research and 
Development, the Canadian Coast 
Guard, the Department of National 
Defence, and Transport Canada. 


The session focussed on three key 
technologies - a modular radar inter- 
face (MRI), an artificial intelligence 
(AI) tracker, and cross-polarized 
marine radar. The MRI and the AI 
tracker form the basis of the first 
search and rescue radar detection 
system in the world. Cross-polarized 
marine radar is an innovative system 


that promises to provide an affordable 
means of improving the detection of 
multi-year ice. 


The 35 participants, including mem- 
bers of the Canadian and U.S. coast 
guards, government departments, 
and marine pilot associations and 
industries, finished the day with a 
hands-on demonstration of the MRI 
and the AI tracker. 


TDC was among the sponsors of the 
eighth International Conference 

on Mobility and Transport for the 
Elderly and Disabled, Transed ‘98, 
held 21-24 September 1998, in Perth, 
Australia. This trennial event, recog- 
nized as the leading forum on trans- 
portation accessibility, brings 
together governments, industries, 
and research organizations to share 
information and develop solutions 

to common problems. 


This year’s theme, Setting the Pace, 
encompassed international progress 
in transportation management systems 
and in policies addressing the needs 
of elderly and disabled persons. TDC’s 
work was featured in the sessions on 
wayfinding and guidance, planning 
for accessibility, design for accessibil- 
ity and mobility, and information and 
communication technologies. 


TANK 100 PSI 
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A meeting sponsored by the Transport 
Dangerous Goods Directorate (TDG) in 
November 1998 highlighted the find- 
ings of long-term TDC-TDG research 
into pressure relief valve (PRV) 
performance. PRVs can be the last 
line of defence against rupture for 
tanks carrying inflammable fluids. 
The meeting brought together U.S. 
and Canadian regulation and inspec- 
tion authorities, standards develop- 
ers, PRV manufacturers and users, 
trade representatives, and researchers 
to hear presentations on the work. 


At the end of the day, participants 
discussed the need for standardiza- 
tion, the pros and cons of various 
test methods, and the next round 
of field trials. They also initiated 
plans for a PRV symposium early 

in the year 2000. 
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Library and 
Information Centre 


The Library and Information Centre's 
team of information specialists iden- 
tifies, evaluates, and delivers perti- 
nent information to project managers 
and researchers, using authoritative 
scientific and technical databases, 
networked library resources, Internet 
searches, and a core collection of re- 
search reports and reference sources. 
The centre also provides reference and 
interlibrary loan services to the trans- 
portation community. 


This year, as part of the ongoing ini- 
tiative to provide access to a broad 
range of information, library staff 
incorporated the collection of photo- 
graphic material into the on-line 
catalogue. Hypertext links now pro- 
vide direct access to digital images. 


Communications 


The Communications Unit is respon- 
sible for all stages of publication pro- 
duction leading to the documentation 
and dissemination of technical and 
general information on TDC's research 
program. It produces reports, techni- 
cal papers and presentations, exhibits, 
and conference literature. The unit 

is also responsible for TDC's Web site, 
which is updated monthly, and for 
handling corporate e-mail. 


This year Communications released 
94 reports, including 10 produced 
in-house, and added 38 new items 
to the on-line project directory. 
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Two of TDC’s Senior Development Offi- 
cers, Sesto Vespa and Barry B. Myers, 
won prestigious awards this year. 


Sesto Vespa received an Award of 
Excellence from Transportation Mini- 
ster, David Collenette, at a ceremony 
held in Edmonton, in May 1998, to 


kick off National Transportation Week. 


The award recognizes Mr. Vespa’s 
outstanding contribution to a U.S.- 
Canada program of research into 
trucking safety. The government- 
industry program covered driver per- 
formance, vehicle technologies, data 
on safety factors, regulation, opera- 
tions, infrastructure, and technology 
transfer. The program findings have 
provided a sound basis for developing 
methods to enhance trucking safety. 


One of the first-ever Head of the 
Public Service Awards went to Barry 
B. Myers. The new awards honour 
commitment to excellence and inno- 
vation in the public service. 


Mr. Myers received his award from 
Mrs. Jocelyne Bourgon, Clerk of the 
Privy Council, at a special event held 
at the Canadian Museum of 
Civilization, Hull, in December 1998. 


It recognizes his pioneering work and 


continuing efforts to increase the 
safety of winter aviation operations. 
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..- highlighting their commitment to excellence and innovation. 


Jocelyne Bourgon, Clerk of the Privy Council 


n 


Sesto Vespa (right) with David Bell, Director General, Airport 
Programs and Divestiture, Transport Canada (left), and Mark Hemmes, 
President of National Transportation Week, at the awards ceremony 


Among his many achieve- 
ments, Mr. Myers has 
initiated and managed 
the development of tables 
specifying how long de/ 
anti-icing fluids remain 
effective under various 
conditions and helped 

to establish a centre 

of excellence on aircraft 
icing at the Université 


du Québec a Chicoutimi. Barry B. Myers at the presentation gala with Jocelyne 
Bourgon, Clerk of the Privy Council (left), and 
Margaret Bloodworth, Deputy Minister of Transport 


TDC's Financial, Administrative, and 
Informatics services work in close 
cooperation with research staff to 
ensure successful delivery of the 
R&D program. 


Financial Services 


This unit provides consulting and ad- 
visory services to TDC's research staff, 
as well as a full range of financial 
services. The unit ensures compliance 
with the financial requirements for 
TDC's contracts through cost controls, 
auditing, and financial analyses. 
Financial Services also prepares the 
monthly reports needed for decision- 
making and effective financial 
management. 


RORATE 
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Administrative Services 


Administrative Services provides a 
complete range of office services: 
managing records and supplies; han- 
dling mail and other communication 
services; procuring equipment and 
supplies; assisting project officers 
with project completion procedures; 
and distributing TDC publications. 
This unit also manages a $1 million 


inventory of supplies and equipment. 


Informatics Services 


This unit builds and maintains TDC’s 
informatics network and provides a 
full range of computer support ser- 
vices to TDC staff, including advice 
and assistance on the use of software 
and hardware. It ensures effective 
R&D program monitoring and control 
through its Management Information 
System, and develops tools and appli- 
cations tailored to TDC’s needs. 


This year marked the start-up of two 
major undertakings: a multi-phase 
project to develop a new Project 
Information Management System 
and preparation for a smooth Y2K 
transition. 
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This section provides a review of TDC 
funding and expenditures for fiscal 
year 1998-99, as well as a statistical 
analysis of its research program. 


Table 1 
OPERATING EXPENDITURES (Thousands of dollars) 


1998-99 
Salaries 1 950 
Administration (support services, telecommunications, equipment and supplies, etc.) 720 
Corporate Support Services (finance, informatics) 230 
Research Support Services (communications, library, etc.) 410 
Total 3 310 
Table 1 lists operating expenditures in 1998-99, with Transport Canada program by more than 50 percent. 
for 1998-99, and Table 2 compares funding declining by 16 percent while Additional financial and in-kind 
R&D funding over the last two fiscal funds from external sources increased contributions from industry, govern- 
years. by 8 percent. Departmental funding ment, and other sources increased 
was used to leverage substantial sup- _ the overall value of the program by 
Overall funding for TDC’s R&D program __ port from external sources, serving 36 percent for a total of $13.2 million. 
decreased by 6 percent to $9.7 million to increase the value of TDC’s research 
Table 2 
OVERVIEW OF R&D FUNDING (Thousands of dollars) 
R&D Funding Sources 1997-98 1998-99 
Core R&D Program/R&D Management Board 5 030 4590 
Other TC Sources 2 455 1 700 
: External Sources 375 3 440 
| Total R&D Funds 10 660 9 730 
Additional Contributions (estimated) 
from industry, provinces, etc. 4 250 3 500 
Total Value of R&D Program 14 910 13 230 
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Table 3 gives a detailed statement of 
R&D funds and funding sources for 
1998-99. In addition to funds allocat- 
ed by the R&D Management Board, TDC 
received funding from various clients 
within the department, for a total of 
$6.3 million from Transport Canada 
sources. External funding sources 
included two federal funding programs: 


Table 3 


DETAILED STATEMENT OF R&D FUNDING (Thousands of dollars) 


CIAL 
Overview 


the Program of Energy R&D adminis- 
tered by Natural Resources Canada 
and the National Search and Rescue 
Secretariat’s New Initiatives Fund. 
The Canadian Coast Guard, a long- 
term TDC client and research partner, 
contributed significant funding to the 
marine R&D program in 1998-99. U.S. 
and foreign funds were directed at 


joint research efforts relating to win- 
ter aviation and security. Additional 
contributions to the research program 
were estimated at $3.5 million this 
year. Representing shared cost, in- 
kind, and other R&D expenditures that 
do not flow through TDC, these contri- 
butions in large part reflect TDC’s 
financial leveraging efforts. 


R&D Funding Sources 


Transport Canada R&D Management Board 

Other Transport Canada Sources 
(Marine Safety, Civil Aviation, Environmental Affairs, 
Prairies and Northern Region, Quebec Region) 


Total Transport Canada R&D Funding 


External Funding Sources 


Program of Energy R&D - Natural Resources Canada 

Canadian Coast Guard/Fisheries and Oceans Canada 

New Initiatives Fund - National Search and Rescue Secretariat 
U.S. and other foreign sources 


Port of Montreal 
Other 


Total External Funding 


Total R&D Funding 


Additional Contributions (estimated) 


Industry 


Government (federal, provincial, foreign) and other sources 


Total Value of R&D Program 


Multi-Year Value of R&D Program* 


* Represents the total value of all active R&D contracts in a given year 


1998-99 


4590 


1 700 
6 290 


4, 350 
610 
400 
630 
350 
100 

3 440 
9 730 


1 900 
1.600 
3 500 


13 230 


$29 million 
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CIAL 
Overview 


Figure 1 provides a breakdown of R&D ~—s* Figure 1 

expenditures by major program areas. R&D EXPENDITURES BY PROGRAM AREA 
The distribution of funds reflects the 

federal government's prime responsi- 


bility in the air and marine modes. Rail Accessibility 


3% 


Dangerous 4%o 
Goods 5% 
Air 
; 39% 
Security : 
13% 


Total R&D Funding: $9.73 million 


ITS and human factors R&D expenditures 
are rolled into the various modal areas. 14% 


Marine 22% 


Figure 2 provides a breakdown of R&D _—“- Figure 2 

expenditures by targeted benefits. EXPENDITURES ON TARGETED BENEFITS 
Over one-third of 1998-99 expendi- (Percentage of 1998-99 expenditures) 
tures went towards research primarily 

aimed at improving transportation 

safety, while another third focussed Improved Safety 

on R&D supporting the development 


of policy, regulations, and standards. JESUIT Orly te) 


Regulations, and Standards 


Improved Security 
Improved Technology Base 


Energy and Environment 


Improved Service, 
Productivity, and Efficiency 


Reduced Costs 


Accessibility 


0% 5% 10% 15% 20% 25% 30% 35% 40% 
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CIAL 
Overview 


The breakdown of R&D funding by Figure 3 
program area and source presented R&D FUNDING BY PROGRAM AREA AND SOURCE (Millions of dollars) 
in Figure 3 illustrates the importance 
of external funds and contributions 
to TDC’s research program. Funding 


and in-kind contributions from exter- a 
nal sources totalled approximately ee 
$7 million in 1998-99, boosting the 

value of TDC’s research program to Road 
more than double its Transport 

Canada budget. Security 


Dangerous Goods 


Rail 


Accessibility 


eS TDC R&D Funding 
[a External R&D Funds 


Contributions 


ITS and Human Factors R&D expenditures are rolled into the various modal areas. 
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CIAL 
Overview 


TDC contracts out its research program _- Figure 4 

to organizations in the public and GEOGRAPHICAL DISTRIBUTION OF R&D EXPENDITURES 
private sectors across Canada and, in (Thousands of dollars) 

the case of some joint international 
research projects, to foreign organi- 
zations. Figure 4 shows the distribu- 
tion of R&D expenditures in 1998-99 
by province and Figure 5 gives a 
breakdown by type of R&D performer. 


Foreign: $475 


Total R&D expenditures: $9.73 million 


Figure 5 
R&D EXPENDITURES BY PERFORMING ORGANIZATION (Percentage) 


Consultants 


Industry: manufacturers, 
operators, etc. 


Government agencies 


Universities, 
non-profit institutes 


0% 10% 20% 30% 40% 50% 
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NIZATION 
~ Chart (at 31 march 1999) 


ASSISTANT DEPUTY MINISTER 
Safety and Security 


DIRECTOR GENERAL 


Safety Programs, 
Strategies and Coordination 
(Administration) 


R&D MANAGEMENT BOARD 
(Programs) 


“EXECUTIVE DIRECTOR 


Research and Development 


RESEARCH TRANSPORTATION 


See ADVANCED TECHNOLOGY eric 
SBIEL OEM TECHNOLOGY APPLICATIONS Teale bey 
de DIVISION DIVISION 


(Ottawa) DIVISION 


FINANCIAL and 
ADMINISTRATIVE 
SERVICES 


COMMUNICATIONS 
and LIBRARY SERVICES 


INFORMATICS 
SERVICES © 
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caff 


Executive 


Executive Director 
Executive Assistant 


R&D Office (Ottawa) 


Chief, Research Program Development 
Senior Advisor, Research Planning and Development 
Administrative Assistant 


Advanced Technology 
Chief (Acting) 
Senior Development Officer 
Development Officer 


Current Technology 


Chief 
Senior Development Officer 
Senior Development Officer 


Technology Applications 


Chief 

Senior Development Officer 
Senior Development Officer 
Project Officer, Accessibility 


Transportation Systems Technology 


Chief 

Senior Development Officer 
Senior Development Officer 
Senior Development Officer 
Senior Ergonomist 


Communications and Library Services 


Manager 


Financial and Administrative Services 


Manager 


Informatics Services 


Senior Systems Analyst 


W.F. Johnson 
Pierrette Germier 


Michael A. Ball 
Arjan Chandan (to June 1998) 
Barbara O’Connor-Smith 


Howard Posluns 
Barry B. Myers 
Angelo Boccanfuso (effective September 1998) 


William S.C. McLaren (to September 1998) 
Roy S. Nishizaki* 
Jean-Louis René (to September 1998) 


Brian Marshall 
Claude Guérette 
Sesto Vespa 
Barbara A. Smith 


James D. Reid 
Charles Gautier 
Ernst Radloff 
André Taschereau 
Alex Vincent 


Dina Iwanycky 


Antoine Sidhom 


Josée Brousseau 


* Effective September 1998, reporting to Chief, Technology Applications 
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SIONAL 


Activities 


The staff of TDC and the Research and Development com- 


ponent in Ottawa (RDO) serve on many scientific and 
professional committees and associations, both within 


Canada and internationally. In 1998-99 they were active 


in the following organizations. 


NATIONAL AND INTERNATIONAL COMMITTEES 


Advisory Committee on Accessible Transportation (ACAT) 
Brian Marshall, Barbara A. Smith 


Aerospace Industries Association of Canada 
Science and Technology Committee: W.F. Johnson 


American Society for Testing and Materials (ASTM) 


Subcommittee E-17.22/96.1, Task Group on Preparation 
of Standard - International Runway Friction Index, 
Secretary: Angelo Boccanfuso 


Subcommittee E-17.22/96.2, Task Group on Preparation 
of Standard - Electronic Recording Decelerometers: 
Angelo Boccanfuso 


Subcommittee E-17.22/97.2, Task Group on Preparation 
of Standard - Pavement Surface Classification: 
Angelo Boccanfuso 


Asia Pacific Economic Cooperation (APEC) 
ITS Special Interest Group 


Canadian Representative: 
Arjan Chandan (RDO) (to June 1998); 
W.F. Johnson (from July 1998) 


Association québécoise du transport et des routes (AQTR) 
Board of Directors: Sesto Vespa 
Environment Committee: Claude Guérette 
Goods Transportation Committee: Sesto Vespa 


Canada-EU Technical Cooperation Subgroup 
on Telecommunication and Informatics 


Liaison Committee: Arjan Chandan (RDO) (to June 1998) 


Canada-France Science and Technology Agreement 
W.F. Johnson 


Canada-Japan Science and Technology Agreement 
W.F. Johnson 


Canada-U.K. Committee 


Security Bilateral Research and Development Working Group: 
Howard Posluns 


Canada-U.S. Counterterrorism R&D Group 
Howard Posluns 


Canada-U.S. DOT Memorandum of Understanding 


Co-Chair Rail Addendum Committee: William S.C. McLaren 
(to September 1998) 


Canada’s National Climate Change Process 


Technology Issues Table: 
TC Representative, Michael A. Ball (RDO) 


Canadian Aviation Regulation Advisory Council 
Angelo Boccanfuso 


Contaminated Runway Turbo-Jet Take-Off Performance 
Working Group: Barry B. Myers 


Canadian Conference of Motor Transport Administrators (CCMTA) 


Load Security Research Technical Advisory Committee: 
Sesto Vespa 


Canadian Lightweight Materials Research Initiative 


Steering Committee: 
Michael A. Ball (RDO) (Alternate member) 


Canadian Marine Advisory Council 
Charles Gautier, Ernst Radloff, 


James D. Reid, André Taschereau 


Canadian National Wind and Waves Committee 
André Taschereau 
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Canadian Standards Association 


Subcommittee on Automotive Adaptive Driving Controls 
for Persons with Physical Disabilities: Barbara A. Smith 


Subcommittee on Transportable Mobility Aids: 
Barbara A. Smith 


Technical Committee on Transportation Assistive 
Technologies for Persons with Disabilities: 
Roy S. Nishizaki, Barbara A. Smith 


Vice-Chair, Subcommittee on Mobility Aid Securement 
and Occupant Restraint Systems for Motor Vehicles: 
Roy S. Nishizaki 


Canadian Strategic Highway Research Program 
Executive Committee: Brian Marshall 


Canadian Urban Transit Association (CUTA) 


Bus Design and Maintenance Committee: Claude Guérette 


Canadian Working Group on Communications Needs and 
Standards for ITS 


Co-Chair: Arjan Chandan (RDO) (to June 1998) 


Canadian Working Group on Digital Audio Broadcast 
Applications to ITS 


Arjan Chandan (RDO) (to June 1998) 


Canadian Working Group on Evaluation 
of School Bus Safety Devices 


Coordinator: Claude Guérette 


Canadian Working Group on Standards Related to 
Dedicated Short Range Communications for ITS 


Arjan Chandan (RDO) (to June 1998) 


Centre for Marine Simulation Technical Advisory Group 
Ernst Radloff 


Electric Vehicle Association of Canada 


Vice-Chair, Environmental Issues Working Group, 
Electric Vehicle Infrastructure Council: Claude Guérette 


Vehicle Standards Working Group: Michael A. Ball (RDO) 


ENTERPRISE Group 


Executive Board Member: Brian Marshall 
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European Organization for Civil Aviation Equipment 


Working Group 54 on On-Board and Ground Ice Detection: 
Barry B. Myers 


Federal Aviation Administration-Transport Canada Committee 


Security Bilateral Research and Development Working Group: 
Howard Posluns 


Gas Research Institute Canada NGV Technical Committee 
Roy S. Nishizaki 


Ice Structure Interaction Committee 
James D. Reid 


Intelligent Transportation Society (ITS) of America 
Angelo Boccanfuso 


Intelligent Transportation Systems 
Society of Canada (ITS Canada) 


Treasurer-Secretary: W.F. Johnson 
Arjan Chandan (RDO) (to June 1998) 


Inter-Agency Committee on Geomatics 
Arjan Chandan (RDO) (to June 1998) 


International Aviation Snow Symposium 
Secretary, R&D Committee: Angelo Boccanfuso 


North American Free Trade Agreement (NAFTA) 
Transport Consultation Group on Science and Technology 


Co-Chair: W.F. Johnson 


Organizing Committee for ITS World Congress '99 
W.F. Johnson 


Railway Research Advisory Board 
W.F. Johnson, William S.C. McLaren (to September 1998) 


Society of Automotive Engineers International Committee 
on Aircraft Ground De/Anti-icing (G12) 


Member of Steering Committee: Barry B. Myers 
Chair, Holdover Time Subcommittee: Barry B. Myers 
Host, Fluids Subcommittee Working Group: Barry B. Myers 


> 


ESSIONAL 


Activities 


Standards Council of Canada 


Canadian Advisory Committee ISO/TC 204 - Transport 
Information and Control Systems Committee: 
Chair: W.F. Johnson 


WG15 - Dedicated Short Range Communications 
for TICS Applications Committee: 
Brian Marshall 


Summer/Winter Integrated Friction 
Technologies (SWIFT) Committee 


Jean-Louis René (to September 1998) 


Transportation Association of Canada (TAC) 
R&D Council: W.F. Johnson 


Trilateral (Canada, Mexico, U.S.) Memorandum of 
Understanding on Science & Technology Cooperation 


W.F. Johnson 


U.S. Aviation Regulation Advisory Council 


Working Group on Ice Protection Harmonization: 
Barry B. Myers 


U.S. Ship Structure Committee 
André Taschereau 


U.S. Transportation Research Board (TRB) 
Aircraft/Airport Compatibility Committee: Barry B. Myers 


Alternative Transportation Fuels Committee: 
Michael A. Ball (RDO) 


Committee on Vehicle User Characteristics: Alex Vincent 


IDEA - Intelligent Transportation Systems Committee: 
Jean-Louis René (to September 1998) 


Transit Cooperative Research Program: Alex Vincent 
Transportation Energy Committee: Michael A. Ball (RDO) 


Board Member: Angelo Boccanfuso 


INTRA/INTERDEPARTMENTAL COMMITTEES 


Assistant Deputy Minister's 
Committee on Science and Technology 


W.F. Johnson, Michael A. Ball (Alternate member) 


Canadian Transportation Agency 
Accessibility Advisory Committee 


Roy S. Nishizaki, Barbara A. Smith, Brian Marshall 


Climate Change Technology Early Action Measures (TEAM) 


Management Committee: 
TC Representative - Michael A Ball (RDO) 


Industry Working Group: 
TC Representative - Michael A Ball (RDO) 


Container Tracking and Monitoring - TDC-Port of Montreal 
Ernst Radloff, James D. Reid 


Council of Science & Technology Advisors 
Working Group Member: Michael A. Ball (RDO) 


Federal Science & Technology Annual Report 
Steering Committee: Michael A. Ball (RDO) 


Industry Canada Interdepartmental 
Core Working Group on Clean Car (PNGV) 


Michael A. Ball (RDO) 


Interdepartmental Committee on Federal Disability Strategy 
Barbara A. Smith 


Interdepartmental Committee on 
International Science and Technology Relations 


Michael A. Ball (RDO) 


Interdepartmental Committee on ITS 
W.F. Johnson 


Interdepartmental Committee on Sustainable Transportation 
Michael A. Ball (RDO) 


Interdepartmental Steering Committee on 
Ballard/Ford Fuel Cell Engine Development 


Michael A. Ball (RDO) 
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Interdepartmental Steering Committee on Ethanol (ISCE) 
Michael A. Ball (RDO) 


Natural Resources Canada Interdepartmental 
Committee on Intellectual Property Management 


W.F. Johnson 


Natural Sciences and Engineering Research 
Council Industrial Advisory Research Group 


Ernst Radloff 


Pilotage Certification Review Committee 
André Taschereau 


Program of Energy R&D Committees 
Panel Member: W.F. Johnson 
Alternate Panel Member: Michael A. Ball (RDO) 
Electric Vehicle Technology Evaluation: Claude Guérette 


Marine Transportation System Efficiency: 
Charles Gautier, James D. Reid, André Taschereau 


Transportation in Ice: André Taschereau 


Task 3 - Transportation Committee; Task 5 - 
Hydrocarbons Committee: Michael A. Ball (RDO) 


Technology Early Action Measures (TEAM) for Climate Change 
TC Representative: Michael A. Ball (RDO) 


Transport Canada Committees 


DG’s Climate Change Group, Safety Programs, Strategies 
and Coordination Directorate: 
Michael A. Ball (RDO) (Alternate member) 


Human Factors Committee: Alex Vincent 
R&D Management Board: W.F. Johnson 


Standing Committee on Operations in Icing Conditions: 
Barry B. Myers, Angelo Boccanfuso 

Technical Advisory Committee to TC R&D Management Board: 
Brian Marshall, James D. Reid 

Chair: Michael A. Ball (RDO) 
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OTHER SOCIETIES AND ASSOCIATIONS 

Air Transport Association 

American Society of Mechanical Engineers 
Association of Driver Educators for the Disabled 


Canadian Aeronautics and Space Institute 
Alternate Council Member: W.F. Johnson 


Canadian Association for Composite Structures and Materials 
Canadian Operational Research Society 

Canadian Owners and Pilots Association 

Canadian Transportation Research Forum 


Centre d'expérimentation des véhicules électriques du Québec 
Vice-Chair: Claude Guérette 


Human Factors Association of Canada 


Institute for Operations Research 
and the Management Sciences 


Institute of Electrical and Electronics Engineers (IEEE) 
International Marine Transit Association 

National Mobility Equipment Dealers Association 
Quebec Order of Engineers 

Radio Technical Commission for Maritime Services 
SAE International 

Society of Manufacturing Engineers 


Society of Naval Architects and Marine Engineers 
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PAPERS AND PRESENTATIONS ITS planning: Transport Canada perspective 


Presentation at Intelligent Transportation Systems Seminar 
Through the delivery of papers and presentations on the Santiago, Chile, November 1998 


Centre's research projects and related topics at national W.F. Johnson 
and international conferences, TDC and RDO professional 
staff ensure the effective transfer of technology. 
Highlights of 1998-99 are listed below. 


R&D financing 
Presentation to the NAFTA Fifth Annual Plenary Land 
Transport Standards Subcommittee and Transportation 


Joint Winter Runway Friction Program 


Presentation at a meeting of the International 
Aviation Safety Association R&D Committee 
Buffalo, New York, April 1998 


and at the Fifth Annual 
NASA Tire/Runway Friction Workshop 
Wallops Island, Virginia, May 1998 


and at an American Society 
for Testing and Materials Workshop 
Calgary, Alberta, September 1998 


Angelo Boccanfuso 


Mesure de la glissance en conditions hivernales 


Paper presented at a meeting on Exploitation 
des aires aéronautique en conditions hivernales 
Paris, France, November 1998 


Angelo Boccanfuso 


Update on the Joint Winter Runway Friction Program 


Presentation at a Boeing Workshop 
Seattle, Washington, November 1998 


Angelo Boccanfuso 


Bus suspension optimization study 
Presentation to the CUTA Fall Meeting 
Hamilton, Ontario, November 1998 


Claude Guérette, S. Rakheja 


Benefit-cost assessment of intelligent transportation 
systems (ITS) implementation in Canada 


Paper presented at Fifth World Congress 
on Intelligent Transport Systems 
Seoul, Korea, October 1998 


Consultative Group 
Washington, D.C., June 1998 


W.F. Johnson 


Transportation management: the role of intelligent 
transportation systems in Canada 


Paper presented at Spectrum 20/20 
Ottawa, Ontario, December 1998 


W.F. Johnson, P. Masters 


Accessible transportation R&D 


Presentation at the Spring Meeting of the 
Advisory Committee on Accessible Transportation 
Ottawa, Ontario, April 1998 


Brian Marshall 


Accessible transportation R&D — status report 


Presentation at the Fall Meeting of the 
Advisory Committee on Accessible Transportation 
Ottawa, Ontario, November 1998 


Brian Marshall, Barbara A. Smith 


Contaminated aircraft simulated takeoff tests 


Presentation to the SAE G-12 Committee 
on Aircraft Ground Deicing 
Toronto, Ontario, May 1998 


Barry B. Myers 


AEI/OCR tracking technology and Web-based EDI 


Presentation at the Port of Montreal Operations 
Subcommittee Meeting 
Montreal, Quebec, March 1999 


Ernst Radloff 


W.F. Johnson, G. Blanchard, L. Sabounghi, R. Zavergiu 
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Marine navigation safety system 


Presentation at the Annual Meeting of the 
U.S. Radio Technical Commission for Maritime Services 
San Diego, California, May 1998 


James D. Reid, B. Judson, V. Smith 


Marine navigation safety system — St. Lawrence 


Presentation at L'atelier 
pour les intervenants du fleuve Saint-Laurent 
Trois Riviéres, Quebec, February 1999 


James D. Reid, B. Judson, S. Julien 


Performance analysis 


Presentation at a DFO/CCG Predictive Maintenance Meeting 
Ottawa, Ontario, November 1998 


James D. Reid 


Protected position securement system 
for travellers in mobility aids on intercity buses 


Paper presented at Transed '98, 

the Eighth International Conference on Mobility 
and Transport for Elderly and Disabled People 
Perth, Western Australia, September 1998 


Uwe Rutenberg, Barbara A. Smith 


Damaged stability of ro-ro ferries, Phase 3 


Presentation to the Marine Safety Directorate 
Ottawa, Ontario, May 1998 


A. Kendrick, André Taschereau 


Dynamically supported craft and high-speed vessels 


Presentation to the Marine Safety Directorate 
Ottawa, Ontario, May 1998 


Tan Glen, André Taschereau 


Mathematical modelling of stability of small fishing vessels 


Presentation to the Marine Safety Directorate 
Ottawa, Ontario, February 1999 


C. Hsiung, André Taschereau 


On the critical significance of wave height 
for capsizing of a damaged ro-ro passenger ship 


Paper presented at the Fourth International 
Ship Stability Workshop 
St. John's, Newfoundland, September 1998 


D. Molyneux, A. Kendrick, André Taschereau, T. Peirce 
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Safety equipment accessibility standards 


Presentation to the Marine Safety Directorate 
Ottawa, Ontario, May 1998 


A. Prior, André Taschereau 


La fatigue, la récupération et le comportement 
des conducteurs de véhicules utilitaires 


Paper presented at a meeting of the 
Association des médecins du travail du Québec 
Montreal, Quebec, May 1998 


Sesto Vespa 


The fatigue problem: putting 
the scientific knowledge into practice 


Paper published in the Proceedings of 
the Fatigue in Transportation Workshop 
Ottawa, Ontario, October 1998 


Sesto Vespa 


La récupération de la fatigue 
chez les conducteurs de véhicules lourds 


Paper presented at the Annual Meeting of 


U'Association québecoise du transport et des routes 


Quebec City, Quebec, April 1998 
Sesto Vespa 


Behavioural adaptation to fatigue warning systems 


Paper published in the Proceedings of 

the Sixteenth International Technical Conference 
on the Enhanced Safety of Vehicles, Volume 1 
Windsor, Ontario, June 1998 


Alex Vincent, Ian Noy, Andrew Laing 


Effects of daylight savings time on collision rates 


Letter published in the 
New England Journal of Medicine, 339 


Alex Vincent 


Impediments to progress in fatigue 


Paper published in the Proceedings of 
the Fatigue in Transportation Workshop 
Ottawa, Ontario, October 1998 


Alex Vincent 
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OTHER ACTIVITIES 


In addition to the above, TDC and RDO also participated in 


the following events. 


Canada-U.S. Counterterrorism R&D Bi-Annual Meetings 
Ottawa, Ontario, May 1998 
Washington, D.C., December 1998 
Howard Posluns 


Canadian Aviation Safety Symposium CASS '98 
Toronto, Ontario, April 1998 
Howard Posluns 


Canadian Conference of 
Motor Transport Administrators Annual Meeting 


Victoria, B.C., June 1998 
Sesto Vespa 


Canadian Urban Transit Association Annual Meeting 
Montreal, Quebec, November 1998 
Claude Guérette 


Electronic Commerce and EDI Conference and Symposium 
Orlando, Florida, March 1998 
Ernst Radloff 


Fifth International Symposium on 
Railroad-Highway Grade Crossing Research and Safety 


Knoxville, Tennessee, October 1998 
Sesto Vespa 


Fifth World Congress on Intelligent Transport Systems 
Seoul, Korea, October 1998 
W.F. Johnson 


Global Analysis and Information Network (GAIN) Conference 
Long Beach, California, November 1998 
Howard Posluns 


@ 


International Association of Ports & Harbours Seminar 
Barcelona, Spain, November 1998 
Ernst Radloff 


International Flight Data Monitoring Meeting 
Ottawa, Ontario, June 1998 
Host: Howard Posluns 


International Marine Transit Association Meeting 
New Orleans, Louisiana, October 1998 


André Taschereau 


International Organization for 
Standardization (ISO) TC 204 Annual Meetings 


Toronto, Ontario, May 1998 
Seoul, Korea, October 1998 
W.F. Johnson 


National Mobility Equipment Dealers 
Association Annual Conference 


Daytona Beach, Florida, February 1999 
Brian Marshall 


National Search and Rescue Workshop SARSCENE '98 
Banff, Alberta, September 1998 
Howard Posluns 


NAV CANADA GPS Satellite Navigation (SATNAV) Presentation 
Edmonton, Alberta, January 1999 


Howard Posluns 


Ninth Canadian Hydrogen Conference 
Vancouver, B.C., February 1999 
Roy S. Nishizaki 


Rural Advanced Technology and 
Transportation Systems International Conference 


University Park, Pennsylvania, August 1998 
Brian Marshall 
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Society of Automotive Engineers - Aircraft Ground 
De/Anti-Icing Committee Annual Meeting 


Toronto, Ontario, May 1998 
Barry B. Myers 


Transed '98, the Eighth International Conference on Mobility 
and Transport for Elderly and Disabled People 


Perth, Western Australia, September 1998 
TC Delegate: Barbara A. Smith 


U.S. National Oceanic and Atmospheric Administration 1998 
Beacon Manufacturers' Workshop 


San Diego, California, May 1998 
Howard Posluns 
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U.S. Transportation Research Board -— Meeting of 
Committee on User Information Systems 


Washington, D.C., January 1999 
Alex Vincent 


Windsor Workshop on Transportation Fuels, 1998 
Toronto, Ontario, June 1998 
Michael A. Ball (RDO), Roy S. Nishizaki 


Workshop on Canadian R&D on Future Diesel Fuel 
Ottawa, Ontario, December 1998 
Roy S. Nishizaki, Ernst Radloff 


TDC: Working for Innovation in Transportation 
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